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ACRONYMS, ABBREVI ATI ONS, AND MEASUREMENT UNI TS ( CONTI NUED)
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1.0 SUWARY

On May 30, 1991, the Environnental Protection Agency
(EPA) proposed new source performance standards (NSPS) for new
muni ci pal solid waste (MSW landfills and em ssion guidelines
(EGQ for existing MSWlandfills (56 FR 24468) under the
authority of sections 111(b) and (d) of the Cean Ar Act
(CAA). Public comrents were requested on the proposed
st andards and guidelines. Coment letters were received from
60 commenters including industry representatives, governnental
entities, environnmental groups, and private citizens. A
public hearing was held in Research Triangle Park, North
Carolina, on July 2, 1991. This hearing was open to the
public and five persons presented oral testinony on the
proposed NSPS and EG

On June 21, 1993, a supplenental notice of data
availability to the May 30, 1991 proposal appeared in the
Federal Register (58 FR 33790). The notice announced the
avai lability of additional data and information on changes in

t he EPA's nodel | i ng net hodol ogy being used in the devel opnent
of the final NSPS and EG for MSW Il andfills. Public coments
were requested on the new data and comrent letters were
received from seven conmenters.

Changes have been nmade to the NSPS and EG in response to
comments and as a result of additional anal yses conpl eted
since proposal. The final NSPS and EG are summari zed in
section 1.1. The mmjor changes nmade to the proposed rules are
summarized in section 1.2. A summary of the inpacts of the

1-1
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NSPS and EGis presented in section 1.3. Al of the witten
and verbal comments that were submtted regardi ng the proposed
rul es and notice of data availability are sunmarized in
chapter 2. The revised econom c inpacts analysis is presented
in chapter 3. The summary of comrents and responses and

revi sed economc inpacts serve as the basis for the revisions
made to the NSPS and EG between proposal and promnul gation.

1.1 SUWARY OF STANDARDS, EM SSI ON GUI DELI NES, AND METHODS
1.1.1 Listing Under Section 111 of the Cean Air Act

Section 111(b)(1)(A) of the CAA provides:

The Adm nistrator shall, within 90 days after

[ Decenber 31, 1970], publish (and fromtinme to tinme
thereafter shall revise) a list of categories of
stationary sources. He shall include a category of
sources in such list if in his judgnent it causes,

or contributes significantly to, air pollution which
may reasonably be anticipated to endanger public
health or welfare.

Section 111(b)(1)(B) requires the Adm nistrator to promul gate
"standards of performance for new sources wi thin such
category."”

Concurrently with pronmulgating the landfills NSPS and EG
the Adm nistrator had added the source category MSWIlandfills
to the priority list in 40 CFR 60. 16 because in the judgnent
of the Admnistrator it contributes significantly to air
pol I uti on which may reasonably be anticipated to endanger
public health and wel fare.

MSW | andfill em ssions, commonly called landfill gas
(LFG, are generated by naturally occurring nmethanogens that
deconpose conplex organic materials into organi c conpounds of
| oner nol ecul ar weight. Landfill gas consists primarily of
carbon di oxi de (COp), nethane, and non-net hane organic
conpounds (NMOC). The nethane strips or transports NMOC
through the landfill to the atnosphere. Evidence fromthe EPA
1-2
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and State studies indicates that LFG rel eased by MsWI andfills
has adverse effects on both public health and wel fare.

The first specific health and welfare effect of concern
is ozone formation. Gound | evel ozone is created by sunlight
acting on nitrogen oxides (NOk) and NMOC in anbient air.

Ozone may lead to health effects such as alteration of

pul monary function, aggravation of preexisting respiratory
di sease, damage to lung structure, and adverse effects on

bl ood enzynmes, the central nervous system and the endocrine
system (Ozone al so presents welfare effects such as reduced
pl ant growth, reduced crop yield, necrosis of plant tissue,
and deterioration of certain synthetic materials, such as

r ubber.

A second concern is the cancer and noncancer health
effects of various NMOC. Many NMOC identified in LFG are
ei t her known or suspected carcinogens, and have the potenti al
to produce noncancer health effects as well, such as adverse
effects on the kidneys, liver, and central nervous system
Many of the NMOC are Hazardous Air Pollutants (HAP' s) as
defined under section 112(b) and listed by the Source Category
Li st under section 112(c) of the CAA, as anended in 1990
(57 FR 31576, July 16, 1992). The EPA intends to eval uate MSW
landfills as a source category under this section.

Addi tional public welfare concerns are odor nuisance from
gaseous deconposition, and the potential for nethane
m gration, both on-site and off-site, which may lead to
explosions or fires. Explosive gas control is already
addressed under § 258.23 of the Resource Conservation and
Recovery Act (RCRA) Subtitle D rules (40 CFR part 258);
however, a landfill gas control systemw | significantly
reduce the explosion potential. These concerns are not only
nui sances in and of thenselves, but can adversely affect
adj acent property values. And, as discussed in the preanble
to the proposal, MSWem ssions contribute to gl obal nethane

1-3
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em ssions, a nmgjor greenhouse gas. These nethane em ssions
al so present a wel fare concern.

Al t hough one commenter suggested that LFG em ssions
shoul d be regul ated under RCRA authority, the EPA continues to
consider Section 111 NSPS and EG to be the appropriate
statutory approach for regulating these em ssions because the
adverse health and welfare effects of concern result fromair
em ssions. Therefore, the final notice added MSWlandfills as
a source category for regulation under Section 111(b)(1)(A) of
the CAA to the priority list in 40 CFR 60. 16.

1.1.2 Applicability
The affected facility under the NSPS is each new MSW

landfill. Municipal solid waste landfills are al so subject to
the requirenments of RCRA (40 CFR part 258). A new MSW
landfill is a landfill for which construction, nodification,

or reconstruction comences on or after the proposal date of
May 30, 1991 or that began accepting waste on or after that

dat e.

The em ssion guidelines require control for certain
existing MWl andfills. An existing MSWlandfill is a
landfill for which construction comenced prior to May 30,
1991. An existing MSWlandfill may be active, i.e., currently

accepting waste, or having additional capacity available to
accept waste, or may be closed, i.e., no |longer accepting
wast e nor having avail abl e capacity for future waste
deposition. The designated facility under the em ssion
guidelines is each existing MSWIl andfill that has accepted
wast e since Novenber 8, 1987

Section 60.752 of the NSPS requires affected and
designated MSW I andfills having design capacities bel ow
2.5 mllion megagrans (My) or 2.5 nillion cubic meters (md) to
file a design capacity report. Affected and designated NMSW
| andfills having design capacities greater than or equal to

1- 4
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2.5mllion My or 2.5 million m® are subject to the additional
provi sions of the standards or guidelines.

Sone changes have been nade to the definitions in both
subpart WMWVand subpart Cc so that definitions in these
subparts woul d be consistent with definitions in regulations
of part 258 of title 40, Criteria for MSW Landfills Under
RCRA.

MSW |l andfills are also |listed under section 112(c) as a
source category (57 FR 31576, July 16, 1992). Pronul gation of
section 112 em ssion standards for the MSWlandfills source
category is currently scheduled for not later than
Noverber 15, 2000 (58 FR 63941, 63954, Dec. 3, 1993).

Section 111(d)(1) (A was tw ce anended by the 1990 C ean
Air Act Anmendnents. Pub. L. 101-549, section 302(a), directed
the substitution of "7412(b)" for "7412(b)(1)(A)," and Pub. L
101-549, section 108(g), substituted "or emtted froma source
category which is regul ated under section 7412 of this title"
for "or 7412(b)(1)(A)." Title 42 of the U S. Code adopts the
amendnent of section 108(g) with the explanation that
section 302(a) could not be executed because of the prior
anendnent by section 108(g). 42 U S.C. section 7411 (Supp.|V
1993). The EPA al so believes that section 108(g) is the
correct amendnent because the Clean Air Act Anendnents revised
section 112 to include regulation of source categories in
addition to regulation of listed hazardous air pollutants, and
section 108(g) thus conforns to other anmendnents of
section 112. The section not adopted by title 42, 302(a), on
the other hand, is a sinple substitution of one subsection
citation for another, w thout consideration of other
amendnents of the section in which it resides, section 112.
Thus EPA agrees that CAA section 111(d)(1)(A) should read
"[t]he Adm nistrator shall prescribe regul ations which
establish[] standards of perfornmance for any existing source
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for any air pollutant . . . whichis not . . . emtted froma
source category which is regul ated under section 112."

Thus, as anended by the 1990 Clean Air Act Anendnents,
section 111(d)(1)(A) allows EPA to establish NSPS w t hout
prescribing em ssion guidelines for existing sources if the
designated air pollutant is 1) a pollutant for which air
quality criteria have been issued, 2) included on a |ist
publ i shed under section 108(a), or 3) emtted froma source
category reqgul ated under section 112. That is not the case
here because landfill gas, the designated air pollutant for
MSW Il andfills, is not a pollutant which satisfies any of these
criteria. First, landfill gas is a conposite of many
conpounds, including sone conpounds for which air quality
criteria have been issued and which are included on a |ist
publ i shed under section 108(a) (e.g. volatile organic
conmpounds (VOC), which are ozone precursors), although other
landfill gas conmponents, such as nethane and net hyl ene
chl oride, are not conmpounds for which air quality criteria
have been issued and are not included on a list published
under section 108(a). Moreover, landfill gas itself is not an
air pollutant for which air quality criteria have been issued,
and landfill gas itself is not included on a |list published
under section 108(a).

Finally, landfill gas is not emtted froma source
category that is actually being regul ated under section 112.

Al t hough MWl andfills is a source category |isted under
section 112(c), existing MSWlandfills will not actually be
regul at ed under section 112 until an em ssion standard is
proposed under section 112(d). Because a section 112 em ssion
standard for MSWlandfills is not schedul ed for promul gation

until the year 2000, MSW Il andfill em ssions will not actually
be regul ated under section 112 until that tinme. In addition,
sone conponents of landfill gas are not hazardous air

pollutants |isted under section 112(b) and thus will not be
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regul at ed under a section 112(d) em ssion standard.
Therefore, EPA is establishing em ssion guidelines under
section 111(d)(1)(A) for sources of the designated poll utant
[ andfill gas.
1.1.3 Standards for Air Em ssions from Minicipal Solid Waste
Landfills

The final standards and EG for MSWI| andfill em ssions

require the periodic calculation of the annual NMOC em ssion
rate at each affected or designated facility with a maxi mum
desi gn capacity greater than or equal to 2.5 mllion My or
2.5 mllion nd.

The best denonstrated technol ogy (BDT) (for both the NSPS
and the EG requires the reduction of MSWIlandfill em ssions
fromnew and existing MWl andfills emtting 50 My per year
(Myg/yr) of NMOC or nore with: (1) a well-designed and
wel | -operated gas collection systemand (2) a control device
capabl e of reducing NMOC in the collected gas by
98 wei ght - percent.

A wel | -designed and wel | -operated col |l ecti on system
woul d, at a mnimum (1) be capable of handling the maxi num
gas generation rate; (2) have a design capable of nonitoring
and adjusting the operation of the system (3) be able to
collect gas effectively fromall areas of the landfill that
warrant control; and (4) be able to expand by the addition of
further collection system conponents to collect gas from new
areas of the landfill as they require control.

The BDT control device is a conbustion device capabl e of
reduci ng NMOC em ssions by 98 wei ght-percent. \Wile energy
recovery is strongly recomended, the cost analysis is based
on open flares because they are applicable to all affected and
designated facilities regulated by the standards and em ssi ons
guidelines. |If an owner or operator uses an encl osed
conbustion device, the device nust denonstrate either the
98- percent reduction or reduction of the outlet NMOC
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concentration to 20 ppnvd as hexane at 3-percent oxygen as
denonstrated by Method 25 or Method 18 of appendi x A of 40 CFR
part 60 (for the conpounds listed in the nost recent
"Conpilation of Air Pollutant Em ssion Factors" (AP-42)).
Alternatively, the collected gas nay be treated for subsequent
sale or use, provided that all em ssions from any atnospheric
vent fromthe treatnment systemare routed to a control device
nmeeting either specification above.

The standards require that three conditions be nmet prior
to renmoval of the collection and control system (1) the
landfill nust be permanently closed under the requirenments of
40 CFR 258.60; (2) the collection and control system nust have
been in continuous operation a m nimumof 15 years; and
(3) the annual NMOC em ssion rate routed to the control device
must be less than the em ssion rate cutoff of 50 My/yr on
t hree successive dates, between 90 and 180 days apart, based
upon the site-specific landfill gas flow rate and average NMOC
concentration.

A new section of the regulation, 8§ 60.753, contains
provi sions regardi ng the operational standards for collection
and control systenms. These provisions include:

(1) collection of gas from each active area, cell, or group of
cells in which non-asbestos degradabl e solid waste has been

pl aced for a period of 5 years or nore and from each cl osed
area or area at final grade in which solid waste has been

pl aced for at least 2 years; (2) operation of the collection
systemw th each wel | head under negative pressure;

(3) operation with a nitrogen level less than or equal to

20 percent or an oxygen level less than or equal to 5 percent;
(4) operation with a landfill gas tenperature |less than 55 OC,
(5) a requirenent that the collection system be operated to
l[imt the surface nethane concentration to |l ess than 500 ppm
over the landfill; (6) venting of all collected gases to a
treatnent or control device; and (7) operation of the control
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device at all tinmes when the collected gas is routed to the
control device.
1.1.4 The Tier System Procedures

The tier systemis used to determne if and when an
affected or designated landfill needs to install a gas
collection system As an exanple, a relatively new | andfi l
may produce landfill gas above the em ssion rate cutoff at
sone time in the future; the annual em ssion estimate in the
tier calculations will indicate when this tinme has cone.
Section 60.754 of the NSPS provides the tier systemfor
cal cul ating whether the NMOC emi ssion rate is | ess than
50 My/yr, using a first order deconposition rate equation.
Section 60.34c of the EG al so requires cal cul ation of the NMOC
em ssion rate using the tier systemprovided in the NSPS. Any
owner or operator that already has or intends to instal
controls (to full conpliance) w thout nodeling the em ssions
does not need to use this tier system

The final NSPS and EG al | ow t he nass of segregated, non-
degradabl e waste in a landfill to be subtracted fromthe total
mass prior to the NMOC em ssion rate cal cul ati on, provided
t hat the non-degradabl e nature of the waste, |ocation, and
mass are recorded and included with the em ssion rate report.

Tier 1--Under Tier 1, the landfill owner or operator
conbi nes readily avail able data such as landfill age and waste
acceptance rate with default values of 0.05/yr for the nethane
generation rate constant (k), 170 m3/My for the methane
generation potential (Lg) and 4,000 parts per mllion by
vol une (ppmv) for the NMOC concentration. The default val ues
for these paraneters were changed between proposal and
promul gation. The default values for k, Lg, and NMOC
concentration are within an acceptable range and were sel ected
to mnimze the nunber of landfills that are actually emtting
nmore than 50 Mg/yr of NMOC, but would be estimated, using the
default values, to emt less than the cutoff. |In selecting
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the default values in this way, Tier 1 estinmates en ssions
fromsone landfills to be greater than the em ssion rate
cutoff when in reality they are not. Therefore, the landfill
can use site-specific information fromTier 2 and Tier 3 to
show that the revised em ssion estimates are below the cutoff.
For those landfills where the Tier 1 calculation results in an
em ssion estinmate bel ow 50 My/yr of NMOC, the rules would not
require collection and control systens, but would require
periodic recal cul ation of em ssions until closure. For those
landfills whose Tier 1 calculations result in an NMOC emi ssion
rate equal to or greater than 50 My/yr, the owner or operator
must either install collection and control systens or mnust
performthe field neasurenent procedures detailed in Tier 2 to
better estimate the site-specific NMOC emi ssion rate for
conparison wwth the 50 My/yr cutoff.

Tier 2--In Tier 2, the landfill owner or operator
conducts sanpling to determ ne a site-specific NMOC
concentration to substitute for the default NMOC concentration
of 4,000 ppnmv in the Tier 1 equation. The standards provide
sanpling procedures for NMOC concentration, and the sanples
are to be anal yzed using Method 25C. Unlike the proposal, the
nunber of sanpl es depends on the size of the landfill. Two
sanpl es nust be taken from each hectare up to a maxi mum of 50
sanples. Mre than 2 per hectare or nore than 50 sanpl es may
be taken; however, all sanples taken nust be used in the
analysis. |If the NMOC em ssion rate cal cul ated using the
site-specific NMOC concentration is equal to or greater than
50 My/yr, the owner or operator nust install controls or
performthe field testing procedures detailed in Tier 3 to
better estimate the NMOC em ssion rate for conparison with the
50 My/yr cutoff.

| f the average NMOC concentration fromthe sanples
results in a cal culated NMOC em ssion rate bel ow the em ssion
rate cutoff of 50 My/yr, the standards require retesting of
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NMOC concentration levels for use in the tier calcul ations
every 5 years. Due to the increase in the design capacity
exenption and the decrease in the emssion rate cutoff, the
proposed provision for a statistical analysis to all ow

10 years between retesting the NMOC concentration | evels has
been deleted fromthe final rule. These changes to the rule
greatly reduce the nunber of landfills that woul d perform
Tier 2 measurenents. The |ower em ssion rate cutoff wll
require controls to be applied sooner, and the change
sinplifies inplenentation of the rule.

Tier 3--Under Tier 3, a site-specific nethane generation
rate constant, k, is determned by gas flowtesting to
substitute for the default k value of 0.05/yr in the equation.
Tier 3 distingui shes between MSW 1l andfills with known
hi stories of where and when MSWwas deposited and those with
l[ittle known history. Custer wells are used when the history
is known, and equal -volume wells when the history is not
known. Cluster wells are groupings of three wells fairly
cl ose together, whereas equal -volune wells are evenly spaced
t hroughout the landfill. For landfills wth known histories,
Met hod 2E provi des gui dance on where to |locate cluster wells
to provide good estinmates of k. However, if landfill history
is not known, the equal -volunme well nethod produces estinmates
with greater statistical confidence than cluster wells.

Tier 3 testing is perfornmed using Method 2E, which is a final
met hod pronulgated in the rule. The NSPS requires that the
NMOC concentration obtained in Tier 2 be used in all Tier 3
cal cul ati ons.

Landfills where the NMOC emi ssion rate cal culated in
Tier 3 is below 50 My/yr need not install collection and
control systens, but nust still retest the concentration of
NMOC every 5 years as required in Tier 2. The value for k
obtained in Tier 3 is to be used for all subsequent
cal cul ati ons.
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Landfills with a calculated em ssion rate greater than
50 My/yr, after substituting both a site-specific NMOC
concentration and a site-specific k, must install a collection
and control system

Calculation of NMOC and Flow for On-Line Collection
Systens--For landfills which have a collection system al ready

installed, the standards provide formulas and procedures for
cal cul ati ng NMOC em ssions using sanples and gas fl ow data
obtained froman existing collection system These fornul as
can be used by landfills that are presently collecting
landfill gas to show that their NMOC em ssions are | ess than
the em ssion rate cutoff. These formulas and procedures can
al so be used by landfills that have installed collection and
control systens to conply with the rule when the em ssions
have subsided to the extent that the owner or operator would
like to determine if the NMOC em ssions are now | ess than the
em ssion rate cutoff. Landfill owners or operators using
direct sanpling would have to denonstrate that there is not
excessive air infiltration into their system and that there
was no positive pressure at any wel | head when sanpling and gas

flow tests were perfornmed. The landfill owner or operator
nmust al so docunent that the collection systemis effectively
collecting landfill gas fromall gas producing areas of the
landfill.

Usi ng sanples and gas flow data from an exi sting system
is the only nethod allowed for determ ning that the NMOC
em ssion rate is |less than 50 My/yr when owners or operators
want to renove control systenms. The formula and procedures
for sanpling and determ ning the NMOC concentration and the
gas flow directly fromthe system provided in 8 60. 754(b) of
the final NSPS nmust be used when cal cul ati ng the NMOC em ssi on
rate for the purpose of systemrenoval. The tier approach is
not permtted once a collection systemhas been installed,
because direct sanpling procedures provide the nost accurate
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estimate of the NMOC em ssion rate and are readily avail abl e
after systeminstallation.
1.1.5 Conpliance

Section 60. 755 of the NSPS provides fornula and/ or
procedures for determ ning conpliance with the standards for

col l ection systens and control devices provided in
8§ 8 60.752(b)(2)(ii) and 60.753.

To design the collection systemto handl e the maxi num
expected gas flow rate, the maxi num expected gas generation
rate is calculated using the default values for k and Lg; if
Met hod 2E has been perfornmed, the owner or operator mnmust use
the site-specific k. 1In 8 60.755(a)(1) of the final standard,
changes have been made to allow cal cul ati on of the maxi num gas
generation rate for sites with known and unknown year-to-year
solid waste acceptance rates, and for a specific intended
equi pnent use period, if the owner or operator intends to use
the equi pnment for a period of tine other than 15 years.
Section 60.755(a)(2) was revised to allow the use of any
col l ection system approved by the regulatory authority capable
of controlling and extracting gas fromall required portions
of the landfill. The design plan nust denonstrate that there
is a sufficient density of gas collectors to neet al
oper ati onal and perfornmance standards.

Section 60.755(a)(3) requires that adjustnents to the gas
col | ecti on header and wel | head val ves be made to maintain
negative pressure. A time schedule was added to this section
that requires an additional well to be installed if negative
pressure cannot be achieved wthin a specified tine period.

Several comenters maintained that 30 days was not
adequate tine to establish negative pressure at the well head
after initial start-up of the collection and control system
Upon further evaluation, the rules were nodified to all ow
180 days to establish negative pressure at the well head after
initial start-up of the collection and control system
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A new paragraph (a)(6) was added to 8 60. 755, requiring
t hat owners and operators of MSWlandfills seeking to
denonstrate conpliance with the standards for collection
systens nust denonstrate that off-site mgration is being
controll ed.

As discussed later in the summary of major changes to the
rul e section, three additional conpliance provisions were
added to 8 60.755. These provisions are: (1) a 60 day tine
limt for the extension of the collection systeminto solid
wast e that has reached an age of 5 years if active, 2 years if
closed or at final grade [in 8 60.755(b)]; (2) procedures and
i nstrunment specifications for nonitoring surface
concentrations of nmethane, including the installation of
additional wells, if necessary; and (3) allowable downtine for
start-up, shutdown and mal function of collection or control
equi pnent. The reader is directed to sections 1.2.3.4 through
1.2.3.6 of this BID for a discussion of these provisions.

Omers and operators seeking to denonstrate conpliance
with 8 60.752(b)(2)(i1ii) are required to use open flares
operated in conpliance with 40 CFR 60.18, or to conduct an
initial performance test using Method 25 or Method 18
(speciated for conmpounds listed in AP-42) to denonstrate
ei ther 98 percent NMOC em ssion reduction or, for enclosed
conbustors, a concentration of 20 ppnvd NMOC as hexane at
3 percent oxygen at the outlet.

1.1.6 Mnitoring
Each MBW Il andfill installing a collection system nust

nmoni tor the nitrogen or oxygen concentration and the
tenperature of the LFG at each well on a nonthly basis. Al so,
t he owner or operator can propose and use an alternative

met hod for detecting infiltration (such as nonitoring for

car bon nonoxi de, the nethane to carbon dioxide ratio, or the
conposting ratio) provided that the nmethod is approved by the
permtting authority.
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When an encl osed conbustion device is used for control,
the tenperature and the gas flow to (or bypass of) the contro
devi ce nust be nonitored. Wen an open flare is used for gas
control, the pilot flame (or flare flame itself) nust be
nmoni tored using a heat sensing device to denonstrate the
conti nuous presence of a flanme, and the gas flow to (or bypass
of ) the control device nust be nonitored.

Sections 60.756(d) and (e) provide that for each
coll ection systemand for any control device other than an
open flare or an encl osed conbusti on device used, the owner or
operator must provide to the regulatory authority information
descri bing the operation of the system and/or device,
paraneters that woul d indicate proper performnce and
noni t ori ng procedures.

1.1.7 Reporting and Recordkeeping

The final standards require owners and operators of al
affected facilities to submt notifications of construction,
nmodi fication, or reconstruction as required under the General
Provisions (40 CFR 60.7). This notification nust include the
maxi mum desi gn capacity of the landfill, date of anticipated
initial waste acceptance, and the anticipated solid waste
acceptance rate. The EPA expects that the design capacity
calculation required in the notification of construction
report will exclude a large majority of all landfills fromthe
further provisions of the standards, and will alert
enf orcenment personnel to the remai ning popul ation of landfills
that may be required to install collection and control systens
in the future.

Notification of construction from MW Ilandfills with
initial design capacities less than 2.5 mllion My or
2.5mllion m fulfills all of the recor dkeepi ng and reporting
requi renents for these landfills unless the design capacity is
revi sed above the limt in the future.
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Each owner or operator of an MSWlandfill with a design
capacity equal to or greater than 2.5 mllion My or
2.5 mllion m must install a collection and control system or
submt an annual cal cul ation denonstrating that the NMOC
emssion rate is less than 50 My/yr. Alternatively, the owner
or operator could elect to provide an estimte of the NMOC
em ssion rate for each of the next 5 years using the equations
provided in 8 60.754 and an estimte of the solid waste
acceptance rate for each of the 5 years, provided that the
estimated NMOC em ssion rate does not exceed 50 My/yr in any
of the 5 years reported. The initial annual NMOC em ssion
rate report or 5-year estimte nust be submtted within
90 days of start-up, i.e., solid waste acceptance.

The owner or operator mnmust al so update and re-submt the
5-year estimate within at least 5 years of submttal of the
first 5-year estimate. Additionally, if the actual waste
acceptance rate exceeds the estimted waste acceptance rate in
any of the 5 years for which an estimted NMOC em ssion rate
was reported, a revised estimte nust be submtted. The
5-year period reported in the revised 5-year estinmate would
comence when the new report is submtted.

After the NMOC em ssion rate calculated using Tier 1
equal s or exceeds 50 My/yr, 8 60.757(c) of the final standards
requires the subm ssion of a collection and control system
design plan for approval within a year. A landfill owner or
operator may elect to performthe Tier 2 sanpling or Tier 3
testing to generate a site-specific NMOC concentration or gas
generation rate to use for the calculation of a nore accurate
NMOC em ssion rate. |In either case, the recal cul ated em ssion
rate nust be reported within 1 year of the initial Tier 1
calculation as well. If the recalculated em ssion rate stil
equal s or exceeds 50 My/yr, the collection system design plan
nmust al so be submtted within the sane 1-year time period in
which the Tier 1 calculation equaled or exceeded 50 My/yr.
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After the 1l-year described above, a landfill wll have
18 nonths to install an approved collection system
Col | ection system design plans should require 180 days for
review and revision; therefore, 1 year is allowed for
installation of the collection system As discussed in the
proposal preanble, the EPA believes this approach to be fair
for either design approach (see proposal preanble section
I11.H). An owner or operator using an approved design is
al l oned an additional 180 days to submt the initial
per f ormance test.

After the collection and control system has been
installed and the initial performance test has been conpl eted
and submtted, 8 60.757(f) of the NSPS and § 60.35c of the EG
require the subm ssion of annual conpliance reports which
include: (1) any period in which the value of any of the
noni t ored operating paraneters falls outside the acceptable
ranges; (2) all periods when the gas streamwas diverted from
the control device; (3) periods when collection or control
equi pnent was not operating; (4) the location of al
exceedances of the 500 ppmnethane limt during the quarterly
surface nonitoring and the highest |evel recorded at that
| ocation in the subsequent nonitoring period; and (5) the date
of installation and |ocation of each well added to the system
during the period.

The NSPS and EG al so require that certain types of
records be maintained. Records of the accunul ated solid waste
in place, collection systemdesign (including planned as wel |l
as current well or trench layout), control device vendor
specifications, the initial and nost recent performnce test
results, and the nonitoring paraneters established during the
initial performance test nust be maintained as |ong as the
col l ection system and control devices are required to be
oper at ed.
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Any repl acenent of system conponents which results in a
change in the |evel of any paranmeter that is nonitored to
denonstrate 98 percent NMOC destruction efficiency nust be
entered into this permanent record, and reported in the next
annual conmpliance report. Mnitoring records and all data and
cal cul ations from each annual conpliance report nust be
mai ntained for at least 5 years following the date of such
reports.

1.1.8 Design Specifications for Active Vertical Collection

Syst ens
In the final standards, provisions are given that design

pl ans must specify nethods for siting active verti cal
collection wells throughout the landfill, but does not contain
prescriptive design plans. Instead, all site-specific design
pl ans nmust be approved by the Adm nistrator (in nost cases the
State or local regulatory agency will be del egated authority
to inmplenent the NSPS and EG including the approval of design
plans). Wells nmust be placed so that gas is collected from
all active areas of the landfill that have contained solid
waste for at least 5 years and all closed areas or areas at
final grade that have contained solid waste for at |east

2 years.

The final standards have been changed to all ow t he owner
or operator to consider the site-specific equipnent |ife when
sizing the collection systemblower. In this way, blowers may
be used over shorter periods of tine or exchanged to nore
closely track gas flow rate w thout being out of conpliance.
The formula for determ ning maxi nrum flow rate has been revised
to accommodat e both active and closed landfill conditions.

The final NSPS distingui shes between areas that are
nonpr oducti ve because of the age of the solid waste and those
t hat are non-degradable due to the inorganic nature of the
solid waste when all ow ng such areas to be excluded fromthe
col l ection system Nonproductive areas are excluded due to
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| ow NMOC em ssions, and all such excluded areas nust
collectively contribute less than 1 percent of total NMOC

em ssions. Non-degradabl e areas are excl uded because they
have no em ssion potential, and only if (1) such naterials are
deposited in a segregated area not overlying productive solid
waste, and (2) the location, volune, mass and nature of the
excluded materials are docunented and report ed.

The final EGrequires that existing landfills subject to
control nust install collection systens that neet the NSPS
standards for collection systens. The collection system nust
satisfy all the criteria provided in 8 60.752(b)(2) and be
approved by the Adm nistrator.

1.1.9 Additional Information Specific to the Em ssion
Qui del i nes
Under the final EG States are required to submt plans

for existing sources and to provide for inplenentation and
enforcenment of em ssion standards for existing MSWIandfills.
The EPA has determ ned that these are health-based guidelines,
meani ng that State plans nust be at |east as stringent as the
EG The final EG have been nodified to reference the
provi sions of the NSPS for the specification of approved
design plans for the gas collection and control system

The final em ssion guidelines stipulate that the existing
MSW Il andfills emtting NMOC of 50 My/yr or greater when the
State plan is approved nust achieve conpliance with the
gui delines for collection and control systens within 3 years
fromthe tinme of pronulgation of the State regulations. This
time period allows 2.5 years for further site-specific testing
(i1f elected by the owner or operator), preparation and review
of a collection systemdesign plan, and installation of the
collection and control system and 180 days for a performance
test.

In the case of existing MSWIlandfills whose NMOC eni ssion
rates reach the em ssion rate cutoff of 50 My/yr sonetine
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after the initial calculation, 3 years is allowed to achieve
conpliance and conduct a perfornmance test fromthe date of the
first periodic report docunenting NMOC em ssions of 50 My/yr
or greater.

1.1.10 Method 2E

In Tier 3, the landfill owner or operator may determ ne
the landfill gas flowrate wwth Method 2E by installing a
single cluster of three extraction wells or five extraction
well's equally spaced over the landfill. The cluster wells are
preferred, but may be used only if the conposition, age of the
solid waste, and the landfill depth of the test area can be
determ ned. The construction of the extraction well is the
sane regardl ess of the pattern, and is specified in the
nmet hod.

Pressure probes are |located along three radial arns
120 degrees apart at distances of 3, 15, 30, and 45 m from
each extraction well. The probes 15, 30, and 45 m from each
wel |l are called deep probes and extend to a depth equal to the
top of the perforated section of the extraction wells. The
three probes located 3 mfromthe well are called shall ow
probes and extend to half the depth of the deep probes. The
met hod has been revised to require the pressure probes to be
capped or the probe hole to be refilled with cover materi al
after testing is conplete.

After the wells have been installed and the static flow
rate of the landfill gas fromthe wells has been neasured,
short-termtesting is done on each extraction well to
determne: (1) the maxi num vacuumthat can be applied by a
bl ower to the wells without infiltration of air into the
landfill and (2) the maxi numradius of influence associated
wi th the maxi num bl ower vacuum

A |l eak check is required to ensure accurate flow rate and
safety, using Method 3C. Maxi mum bl ower vacuumis determ ned
by increasing the vacuum and testing for infiltration of air
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into the landfill. Method 2E has been changed to specify the
use of a blower with a capacity of at |east 8.5 m3 per ninute.
Infiltration of air into the landfill is considered to have
occurred if any of the followi ng conditions are net: the
tenperature of the LFG at the wellhead is nore than 55 OC or
above the maxi num tenperature established during the static
testing, the concentration of nitrogen in the LFG exceeds

20 percent, or one of the shall ow probes has a negative gauge
pressure. Once infiltration is indicated, the maxi num bl ower
vacuum is determ ned by reducing the bl ower vacuum at the
wel | head until the nitrogen concentration is |ess than

20 percent, the gauge pressures of the shall ow probes are
positive, and the tenperature of the landfill gas at the
wel l head is | ess than 55 OC or bel ow t he nmaxi mum t enper at ure
established during the static testing.

The tenperature check is required to nonitor for
subsurface fires and aerobic conditions. |If infiltration does
occur, oxygen is brought into the anaerobic environnent
beneath the cover. Therefore, the tenperature nust be
recorded during the static test. This tenperature is used to
determ ne the maxi num al | owabl e tenperature during the punping
test. The punping test tenperature should not rise above
55 OC or above the nmaxi mum tenperature established during the
static testing.

The maxi mum radi us of influence (RO) is the radia
di stance fromthe extraction well that is affected by the
maxi mum bl ower vacuum This distance is determ ned by
conparing the initial average pressure for each deep pressure
probe distance for the static portion of the test with the
final average pressures for each distance fromthe short term
punpi ng portion of the test. The farthest distance where the
final average pressure is less than the initial average
pressure is the maxi rum RO . The maxi num RO may be
determ ned by plotting the pressure differentials (initial
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pressure mnus final pressure) versus the natural |log of the
di stance fromthe well head. Extrapolation is used to

cal cul ate the distance at which the pressure differential is
zero. This distance is the maximum RO. Method 2E has al so
been revised to allow the use of a sem -log plot of pressure
differentials versus distance fromthe well head for

determ ning RO .

Once the maxi mum bl ower vacuum and the maxi num radi us of
i nfl uence have been established, |ong-termtesting begins.
Long-termtesting consists of wwthdrawing landfill gas until
two voi d vol unes have been extracted. A void volune is the
anmount of landfill gas in a cylindrical volune defined around
the extraction well with a radius equal to the nmaxi mum radi us
of influence.

During the long-termtesting, a stabilized flowrate is
established and used to determ ne k, the nethane generation
rate constant. This site-specific k is used along with the
site-specific landfill NMOC concentration (determ ned using
Met hod 25C or Method 18) to recal cul ate the NMOC mass emi ssion
rate by using equations in Mthod 2E.

1.1.11 Met hod 3C

Met hod 3C is used to determ ne the nitrogen concentration
inlandfill gas sanples by injecting a portion of the gas into
a gas chromat ograph (GC) and determ ning the nitrogen
concentration by a thermal conductivity detector (TCD) and
integrator. The concentrations of nethane, COp, and oxygen
can al so be determ ned using this nethod.

In Tier 2, when the NMOC concentration in the landfill
gas is determ ned by Method 25C, Method 3C is used as a check
on the integrity of the sanple. N trogen is used as a
surrogate for air, and nitrogen concentrations of greater than
20 percent in the sanple indicate inproper sanpling probe
installation or sanpling technique, and the sanple nust be
rej ect ed.
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In Tier 3, when Method 2E is used to determ ne the flow
rate of landfill gas fromthe landfill, Method 3Cis used to
determ ne the presence of nitrogen concentrations exceedi ng
20 percent in a landfill gas sanple, which is an indication of
infiltration of air into the landfill.

Met hod 3C is prescribed for the option of nonthly
nmonitoring of nitrogen concentration for air infiltration.
(Al'ternatively, the rule allows nonthly nonitoring of oxygen
instead of nitrogen.) Method 3C may al so be used to | eak
check the above ground extraction well apparatus. The
landfill gas is extracted fromthe landfill by a bl ower and
the flowrate is neasured by a gas fl ow neasurenent device.
Leaks in the well piping may affect the flow rate neasured by
the device significantly. Therefore, Method 3C is used during
Met hod 2E testing. The concentration of Np is neasured at the
wel | head sanple port and at a point downstream of the flow
rate neasuring device, and a difference of greater than
10, 000 ppnv indicates a leak. In this case, the owner or
operator nust |locate and repair the |leaks to the system and
repeat the sanpling and anal ysis.

1.1.12 Method 25C

Met hod 25C is used to determ ne the concentration of NMOC

inlandfill gas. A sanpling probe is perforated at one end

and driven or augured to a depth of at least 1 m bel ow the
bottomof the landfill cover. The sanple probe depth

requi renment in Method 25C has been changed to read "extend no
| ess than 1 m below the cover"” to increase flexibility in
sanpling. Additionally, a requirenent has been added to both
Met hods 25C and 2E to cap or refill the probe holes with cover
materi al once sanpling or pressure testing has taken pl ace.
The owner or operator may choose to | eave the probe in place
and sinply plug the sanpling probe or renove the probe and
refill the hole with cover nmaterial.
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Landfill gas is extracted fromthe probe with an
evacuated cylinder at the rate of 500 M/ mn
(30.5 + 3.1 in3/nin), and the carrier gas bypass valve is used
to pressurize the cylinder with heliumto approxi mately
1,060 nm nercury absolute pressure. The landfill gas will not
condense when it mxes with the dry gas. This approach
provi des a nmet hod of addressing the small anounts of
condensate w thout requiring a condensate trap, which would
make the test nore expensive and conpli cated.

The NMOC content of the sanple gas is determ ned by
injecting a portion of the gas into a gas chromat ographic
columm to separate the NMOC from carbon nonoxi de (CO, COp,
and nethane. The NMOC are then oxidized to COp, reduced to
met hane, and nmeasured by a flanme ionization detector (FID).

In this manner, the variable response of the FID associ at ed
with different types of organics is elimnated.

The nethod for determ ning the nunber of sanples has
changed fromthe proposal. Instead of using statistics based
on the scatter in the individual nmeasured NMOC concentrations
to determne the required nunber, the landfill nust install a
m ni mum of two probes per hectare. For landfills greater than
25 hectares, a m ninmum of 50 probes are required, but the
owner or operator may use nore if desired. Additional probes
nmust be evenly distributed as well (i.e., 3 probes per
hectare), and all of the sanples nust be used in the anal ysis.
1.2 SUWARY CF MAJOR COMMVENTS AND RESPONSES ON THE PROPOSED

STANDARDS AND EM SSI ON GUI DELI NES

In the proposal Federal Register notice, the EPA

requested comment on four issues, (1) the use of an
alternative format for the regulatory cutoff, (2) the
inclusion of materials separation requirenents in the NSPS and
EG (3) the establishnment of a separate BDT for nethane, and
(4) the inclusion of specific energy recovery requirenments
within the NSPS and EG In addition to discussing comments
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received on these topics, this section summarizes coments on
the selection and inplenentati on of BDT, and provides the
rati onal e for changes nade to the regul ati ons since proposal.
1.2.1 Response to EPA Solicitation of Comments

1.2.1.1 Alternative Regulatory Cutoff Format. 1In the

preanble to the proposed regul ations, the EPA requested
comment on its decision to use the sane format for the renova
of control equipnent as was used for the installation of the
control equipnment. However, no comments pertaining to the
alternative regulatory cutoff format were received.
Therefore, the format for equi pnment renoval has not changed
si nce proposal .

1.2.1.2 WMaterial Separation Requirenents. Two

commenters supported including material separation

requi renments within the proposed rules under Section 111 of
the CAA, while seven favored | eaving such requirenents to be
deci ded under RCRA. After considering these comments, the EPA
decided not to include materials separation requirenments
within the final rules because the EPA continues to believe
RCRA and | ocal regulations are the nost appropriate vehicle to
address wi de-rangi ng i ssues associated wth solid waste
managenent for landfills.

The final RCRA subtitle D preanble identified an array of
initiatives designed to expand recycling efforts (56 FR 50980;
Cctober 9, 1991). Under section II-D of that preanble, "EPA's
Solid Waste Agenda for Action," the EPA explained the current
strategy and stressed three national goals for NMSW nmanagenent.
These goals were: (1) to increase source reduction and
recycling; (2) to increase disposal capacity and inprove
secondary materials markets; and (3) to inprove the safety of
solid waste managenent facilities. The EPA strategy was
conposed of nunerous initiatives, including market studies,
federal recycling procurenent guidelines, the devel opnent of
training materials for State, local, and Tribal recycling
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coordi nators, publications, and the establishnment of a
national recycling institute.

More recently, the EPA is considering simlar initiatives
as part of its effort to encourage recycling through education
and vol untary prograns.

1.2.1.3 A Separate Best Denonstrated Technol ogy for

Met hane. Under the proposed regul ati ons, MsSW I andfill

em ssions, or LFG was selected as the pollutant to be

regul ated. Landfill gas is conposed of various air pollutants
i ncluding COy, nethane, and NMOC. Nonnet hane organic
conpounds were specified as a surrogate for MSWI andfill

em ssions for neasurenent purposes. The proposed regul ations
required that air em ssions fromnew and existing MW
landfills emtting 150 My/yr of NMOC or nore be reduced using
a gas collection and control systemas part of BDI.

Wil e sonme comenters to the proposed standards supported
the use of NMOC as a surrogate for MSW I andfill em ssions,
ot her comenters considered VOC, total organic carbon (TOC)
and nethane to be nore appropriate surrogates. Sone of these
commenters asserted that nethane deserved a separate standard
of its own. Oher commenters concurred with the EPA s
proposal decision to consider only the ancillary benefits of
met hane when setting the standard based on NMOC em ssion
potential. These comrenters asserted that additional
consi deration of nethane was unwarranted, since significant
nmet hane reductions would occur indirectly fromthe regul ation
of NMOC.

Two comrenters wanted a separate nethane standard to be
devel oped to nore conpletely address the health and
environnmental effects of nethane, including the role of
met hane in global warm ng and the formation of ozone in the
troposphere, and the ability of nmethane to cause expl osions
and transport toxics. Another commenter stated that nethane
reducti ons should be considered directly in the selection of
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BDT because of the serious health and wel fare effects,
i ncludi ng gl obal clinmte change inpacts, of nethane em ssions.

One comrent er suggested that current and ongoi ng net hane
studi es be eval uated to determ ne whether additional
regul ation of nethane is warranted. Another commenter said
the regul ati on shoul d pl ace nore enphasis on reduci ng net hane
t hrough such nmeasures as source reduction and recycling,
especially at small facilities.

In setting standards and EG which reflect BDT under
Section 111 of the CAA, the EPA considered reductions of NMOC
directly and nethane reductions as an ancillary benefit.

Met hane reductions were quantified and considered in selecting
the stringency |level of the rule. However, NMOC was sel ected

as a surrogate for MSWIl andfill em ssions because NMOC
contains the landfill air pollutants posing nore concern, due
to their adverse health and welfare effects. |In addition, the

EPA agrees with the comenters who consi dered separate nethane
controls as unnecessary because reduci ng NMOC concentrations
in LFGw Il significantly reduce the anounts of nethane
emtted in LFG Specifically, the nethane produced by
existing landfills will be reduced by 39 percent due to the
50 My/yr NMOC cut of f.

The U.S. dimte Change Action Plan, released in
Cct ober 1993, contains a series of actions to reduce em ssions
of nmethane fromlandfills and other sources. The Cinmate
Change Action Plan forns the cornerstone of the U S. National
Action Plan required by the Framework Convention on Cimte
Change, which the U S. signed in 1992. The EPA actions to
reduce em ssions of nethane and ot her greenhouse gases wll be
guided by the directives contained in the Action Pl an.
Therefore, the EPA maintains that no separate BDT for nethane
IS needed at this tine.

1.2.1.4 Energy Recovery Requirenents. Several

commenters wanted energy recovery to be pronoted through this
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NSPS. Sone recomrendations for pronoting energy recovery

i ncl uded: discussion in the preanble, rel axed regul ations for
sources i nplenenting energy recovery, and econom c incentives.
Many comrenters al so supported the consideration of energy
recovery in the cost-benefit analysis, and sone commenters
indicated a site-specific feasibility analysis for energy
recovery should be required by the regulation. However, only
one comrenter supported including provisions within these
rules that would require the use of energy recovery devices
for some affected and desi gnated sources. One commenter
suggested that energy recovery technol ogi es al so be defined as
BDT, and further suggested that the cost effectiveness

anal ysis be revised to incorporate the role of energy
recovery.

The EPA decided to incorporate energy recovery in the
nati onw de i npacts anal ysis by addi ng an energy recovery
scenario to the original flare analysis upon which the
selection of BDT is based. As nmentioned in section 1.3.2.1, a
conservative assunption was made addressing this issue. The
anal ysis assunes that the 138 nost profitable landfills are
the 138 landfills that operate annually in the U S
Therefore, these top landfills were renoved fromthe anal ysis.
Primarily due to this reason, the energy recovery analysis did
not predict any |lower costs than did the original nethodol ogy
in which all landfills are assuned to use flares.

The revised nationw de inpacts analysis was nodified to
sel ect the |east-cost of three control options for each nodel
landfill: the use of flares, |I.C engines, or turbines for
the full control period. |In some cases, use of an |I.C. engine
or turbine results in a net profit because the energy recovery
profits outweigh the control costs.

Addi tional cost data were gathered for turbines and
|.C. engines for use in the revised analysis. The sources of
data and costs derived fromthem are presented in "Changes to
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the Municipal Solid Waste Landfills Nationw de | npacts Program
Since Proposal” (Docket No. A-88-09, ItemNo. IV-M3). As

di scussed in section 1.3.2.1, the EPA perfornmed anal ysis which
concl uded that approximately 138 landfills would recover
energy annually in the absence of the regul ation.

After considering these comments and addi ng an ener gy
recovery scenario to the analysis, the EPA continues to
believe that the use of energy recovery should be a
site-specific decision. Such a decision should be nmade after
the landfill owner or operator considers the potential for
income fromenergy utilization given the uncertainty in the
anount of gas produced. Many other variables cone into play
when consi dering energy recovery, such as gas market
fluctuations, gas production rates, ability to market or
distribute electricity produced, and the quality of the gas.
Not all energy recovery ventures fromlandfill gas have been
successful in the past. Technical difficulties vary fromsite
to site and may include such barriers as the gas being unfit
for recovery because of non-conbustible conponents or an
insufficient flowrate to mai ntain dependabl e operati on of
equi pnent. On the other hand, sonme |landfills nmay generate
adequat e vol unes of clean burning gas that woul d make energy
recovery profitable. For these reasons, the EPA is strongly
encour agi ng, but not mandating, energy recovery within these
st andar ds.

The EPA's O fice of Research and Devel opnent has
devel oped several technol ogy transfer tools to hel p encourage
energy recovery fromlandfills. One tool is a software nodel
and user's manual for estimating landfill air em ssions using
the equation and defaults specified in the rule. The Landfill
Air Em ssions Estinmation Mdel (version 2.0) and user's nanual
can be obtained fromNTIS or the EPA Control Technol ogy Center
at the phone nunbers |isted below. The nodel al so contains
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AP-42 em ssion factors for developing estinates for State
i nventori es.

Another aid to the regulatory work sponsored by the EPA
is areport entitled, "Landfill Gas Energy Utili zation:
Technol ogy Options and Case Studies," EPA-600/R-92-116, June
1992. This report includes detailed case studies of six sites
for the range of every recovery option in use, data on over
50 projects, and information on the capital and operating
costs.

The EPA has al so devel oped a report on the technical and
nont echni cal factors to consider including a discussion of
di fferent phil osophies of major operators of landfill gas
recovery projects regarding gas cleanup and operation. The
report is entitled "Landfill Gas Energy Utilization
Experi ence: Discussion of Technical and Nontechnical |ssues,
Sol utions and Trends", EPA-600/R-95-035. Two other reports
devel oped by the EPA's O fice of Research and Devel opnent in

1995 are: "Energing Technol ogies for Landfill Gas
Utilization" and "Mt hodol ogies for Quantifying Pollution
Prevention Benefits fromLandfill Gas Control and
Utilization". These docunents and the ones di scussed above

are avail abl e through the National Technical Information
System at (703) 487-4650 (phone) or (703) 321-8547 (fax) or
t he EPA Control Technol ogy Center Hotline at (919) 541-0800
(phone) or (919) 541-2157 (fax). Technical assistance
regardi ng the CAA regul ation, estimating landfill em ssions,
and evaluating control and landfill gas utilization options
can al so be obtained by calling the Control Technol ogy Center.
The EPA has al so devel oped a Landfill Methane Qutreach
Programto assist owners and operators interested in landfill
gas energy recovery and to encourage nore w despread
utilization of landfill gas as an energy source. Information
regardi ng the Program can be obtained by calling the Landfil
Met hane Qutreach Program Hotline at (202) 233-9042.
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1.2.2 Rationale for Significant Changes to Requl ati on

1.2.2.1 Selection of Design Capacity Exenption Level.

The proposed rule included a design capacity exenption to
reduce the burden on small landfills. Several commenters

di scussed the proposed design capacity exenption |evel of
100,000 My. Several comments were submtted requesting an
increase in the exenption level. An increase would relieve
addi tional owners and operators of small landfills fromthe
em ssion estimation and control requirenents. Two comenters
recomended a specific higher exenption |level. One of the
commenters contended that no additional MSWI andfills having
desi gn capacities less than 100,000 My will be built and
recommended an exenption level of 1.0 mllion My. The second
comrent er suggested an exenption |evel of 550,000 My, noting
that landfills smaller than this would not emit nore than

150 My/yr NMOC, and argui ng that the | ower exenption |evel
unnecessarily increased the regul atory burden of the standard.
In addition, representatives of State and | ocal governnent al
agenci es who were consul ted under Executive Order 12875
recommended hi gher exenption levels to relieve small entities
of regul atory burden.
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One industry comenter approved of the design capacity
exenption of 100,000 My, but also noted that there would still
remai n consi derabl e burden for small landfills that would be
exenpted at Tier 1. However, the commenter, along with two
ot her comrenters, recommended that all MsSWIlandfills be
eval uated for NMOC em ssion rates, not only those above the
desi gn capacity exenption |evel

The design capacity cutoff of 100,000 My of waste was
chosen at proposal so that no landfill would be exenpted by
si ze and have actual em ssions above the em ssion rate cutoff.
In addition to the coments, changes to the data base and the
em ssion nodeling val ues pronpted a reeval uati on of the design
capacity exenption | evel

The new desi gn capacity exenption analysis evaluated a
range of options from 500,000 My to 4.0 mllion My of waste.
Two inportant considerations in the selection are the nunber
of landfills exenpted and the amount of potential NMOC
em ssion reduction lost fromthe exenpted landfills.

The 2.5 mllion My exenption | evel would exenpt 90 percent of
the existing landfills while losing only 15 percent of the
total NMOC em ssion reduction. Therefore, 2.5 mllion Mj was
chosen since | osing 15 percent of the potential em ssion
reduction is a reasonable tradeoff to relieve as nmany snal
busi nesses and municipalities as possible fromthe regulatory
requi renents, while still maintaining significant em ssion
reduction. The | owest val ue consi dered, 500,000 My, only
allows slightly nore than 1 percent of the total em ssion
reduction potential to go unregul ated; however, only

62 percent of the landfills are exenpted so the regul atory
burden is higher than under the chosen option. Exenption

| evel s higher than 2.5 mllion My resulted in | ess em ssion
reducti on.

The 2.5 mllion My design capacity exenption |evel
excl udes those landfills, both public and private, who would
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be | east able to afford the costs of landfill gas collection
and control systenms. Also, smaller landfills are less likely
to have successful energy recovery projects.

Since sone |landfills record waste by vol une and have
their design capacities calculated in volune, the EPA al so
establ i shed an equival ent design capacity exenption of
2.5 mllion cubic neters of waste. The density of landfilled
solid waste varies fromlandfill to landfill depending on
several factors, including the conpaction practices. Any
landfill that reports waste by volume and wi shes to establish
a mass design capacity nust docunent the basis for their
density cal cul ati on.

1.2.2.2 Selection of the Regulatory Stringency Level.

Several commenters requested a nore stringent em ssion rate
cutoff, while others favored the 150 My/yr rate proposed, and
sone favored a |l ess stringent standard. One of the commenters
asserted that the NMOC data provided by the EPA at proposal
supports a nore stringent level. Oher commenters stated that
addi ng the benefits of energy recovery and abatenent of gl obal
warmng to the econom ¢ anal ysis woul d support a nore
stringent standard. Two commenters supported a cutoff |evel
of 25 My/yr because of the additional nethane reductions that
woul d result. Another commenter favored a nore stringent
standard because the commenter believed that health risks
posed by landfills between a cutoff of 25 My/yr and 150 My/yr
may be significant.

One comment er supported an em ssion rate cutoff of
250 negagrans per year. This comenter stated that the BID
and regul atory inpact analysis (RIA) for the proposal did not
provide a clear rationale or cost effectiveness for the
selection of a 150 My/yr cutoff and that actual health and
envi ronnent al benefits are uncertain.

The dimate Change Action Plan, signed by the President
in Cctober, 1993, calls for EPA to pronul gate a "tough"
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landfill gas rule as soon as possible. This initiative also
supports a nore stringent em ssion rate cutoff that wll
achi eve greater em ssion reduction.

Due to the small-size exenption, only landfills with
design capacities greater than 2.5 mllion My of waste or
2.5 mllion cubic neters of waste will be affected by this
rule. It is estimated that a landfill of 2.5 mllion My
desi gn capacity corresponds to cities greater than 100, 000
people. On the whole, large landfills service areas with
| arge popul ation. A reasonable assunption is that many of
these large landfills are in the 400 counties that have been
desi gnat ed as urban ozone nonattai nnent areas and are
devel opi ng pl ans to address ozone nonattai nnent.

Finally, the new data and nodel i ng net hodol ogi es, which
were published in the notice of data availability on June 21,
1993, significantly reduced the estimted em ssion reduction
and correspondi ng effectiveness of the rule. Therefore, a
nmore stringent em ssion rate cutoff would achieve simlar
em ssion reductions at simlar cost effectiveness to the
proposed rul e.

Based on all of these reasons, the EPA reeval uated the
stringency |l evel and chose an em ssion rate cutoff of 50 My/yr
of NMOC for the final rules. This revision would affect nore
landfills than the proposal value of 150 My/yr of NMOC
however, the 50 My/yr of NMOC will only affect |ess than
5 percent of all landfills and is estimated to reduce NMOC
em ssions by approximately 53 percent and net hane em ssions by
39 percent. The 150 My/yr em ssion rate cutoff would have
reduced NMOC em ssions by 45 percent and net hane em ssions by
24 percent. The increnmental cost effectiveness of control of
going froma 150 My/yr cutoff level to a 50 My/yr cutoff |evel
is $2,900/ My NMOC reduction for new landfills and $3, 300/ My
for existing landfills.
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The values for NMOC cost effectiveness do not include any
credit for the benefits for toxics, odor, explosion control,
or the indirect benefit of nmethane control. A revised cost
effectiveness could be calculated with an assuned credit val ue
for one or nore of the other benefits. As an exanple,
assumng a $20/ My credit for the methane em ssion reduction,
the incremental cost effectiveness fromthe proposal cutoff of
150 My/yr to the final cutoff of 50 My/yr would be reduced to
$1, 300/ My NMCC.

1.2.2.3 Gas Collection System Design Specifications.

Many comrenters wanted the proposed standards to all ow nore
design flexibility, sone wanted the EPA to encourage States to
allow alternative designs and sone comenters requested that
the designs be required to be site-specific.

Some commenters noted that the design specifications in
chapter 9 of the proposal BID were too rigid, while one
comment er suggested that to foster devel opnent of new designs,
t he design specifications in 8 60.758 of the proposed NSPS be
removed fromthe regulation and used only as gui dance rat her
than as required design specifications. Sonme comenters
stated that the collection and control design criteria were
based on unproven and invalid theories and nodels, resulting
i n over designed systens.

O her comenters recommended that the regul ations
designate an alternative collection system design based on the
Sout h Coast Air Quality Managenent District (SCAQVD) rul e,
whi ch uses integrated surface sanpling of total organic carbon
(TOC) to determne if additional gas control is needed. One
commenter noted that such surface sanpling encourages system
mai nt enance.

The design specifications proposed in 8 60.758 were
included in the proposed rule to provide a straightforward
basis for system design. However, because of the many site-
specific factors involved in landfill design, alternative
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systens may be necessary. To provide design flexibility, the
final regulations no | onger contain specific designs, but
require all designs to be prepared by a professional engineer
and submtted to the permtting authority for approval. Al
designs nust satisfy the criteria for an effective collection
system provided in 8 60.759. The renoval of specific gas
coll ection systemdesign plans fromthe rules wll encourage
t echnol ogi cal innovation by allow ng sources to design their
own gas collection systens to neet specific needs. The
enabl i ng docunent will contain the specific design information
removed fromthe regulation, so that if landfills wish to use
the design specifications, they will be avail abl e.

1.2.2.4 Qperational Standards for Collection and Control
Systens. Several commenters identified a variety of

operational considerations that may affect the installation
and operation of collection and control systens, and they
suggested that these considerations should be addressed by the
standards. Sone of these considerations related to the
landfill environnent, such as: settlenment or novenent of
landfill or cover surfaces; changi ng topography, weather, and
baronetric pressure; presence of on-site structures; gas
generation rate; and existing passive venting systenms. O her
consi derations focused on managenent practices or operation of
the collection and control system such as: equipnent
traffic; the effect of bailing waste; equi pnent | eaks;

mai nt enance and repair practices; treatnment of |eachate and/or
condensate; provisions for flame-outs, downtine, nalfunctions
or pipe leaks; air injection; and the effects of sanpling
ports.

The EPA agrees that these considerations will have an
effect on the installation and operation of collection and
control systens. Al of these considerations, however, vary
fromsite to site, and the EPA judged that, in general, nopst
of these concerns are best addressed by the |ocal operator.
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The treatnment of | eachate and condensate is already addressed
under RCRA (subtitle D).

The operational specifications provided in the proposal
are not intended to replace the operator's know edge of, and
response to, the situations discussed above. However, well -
operated and wel | - mai nt ai ned equi pnent shoul d be used to
conply with these rules, which should keep air em ssions
t hrough | eaks in equi pnment at a m ni num

In addition to the renoval of the prescriptive design
criteria for gas collection systens, the EPA nade severa
| ogi cal changes to the proposed rules on issues raised by
commenters. Two of these changes are significant. The first
change was to aggregate the vari ous operational provisions
that had been | ocated at different points throughout the
proposed regulation in a new 8 60. 753, "Qperational standards
for collection and control systens." Second, as suggested in
t he proposal preanble, to ensure that the integrity of the
landfill cover is adequately maintained, a requirenent to
operate the collection systemso that surface nethane
concentration is |less than 500 ppm has al so been i ncl uded.

In summary, new 8 60. 753 addresses the foll ow ng areas:
(1) collection of gas from active areas containing solid waste
ol der than 5 years, and 2 years for areas closed or at fina
grade; (2) operation of the collection systemw th negative
pressure at each well head (with exceptions added since
proposal ); (3) operation of the collection systemwth a
landfill tenperature less than 55 OC (or a higher established
tenperature) and either a nitrogen level |ess than or equal to
20 percent or an oxygen level less than or equal to 5 percent;
(4) operation of the collection systemw th a surface nethane
concentration |ess than 500 ppm (5) venting all collected
gases to a treatnment or control device; and (6) operation of
the treatnment or control device at all tines when the
collected gas is routed to the control device.
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The requirenent to collect gas from areas contai ning
solid waste was changed from 2 years at proposal for al
areas, to 5 years for active areas and 2 years for closed or
final grade areas. A summary of conmments on this requirenment
and rationale for the change is contained in section 1.2.2.7
on " System Expansion."

The proposed requirenent to maintain negative pressure at
wel | heads was not changed. The EPA has, however, provided for
three exceptions when it may not be possible for sources to
mai ntai n negative pressure at well heads. These exceptions are
al so di scussed in section 1.2.2.7.

The proposed requi renent for operation of the collection
systemwi th nitrogen | evels less than or equal to 1 percent
was revised to 20 percent based on new i nformation received
since proposal. An alternative provision for maintaining an
oxygen |l evel less than or equal to 5 percent, and an
addi tional provision maintaining a tenperature of |ess than
55 OC (or a higher established tenperature) were added. The
rationale for these changes is provided in section 1.2.2.6 on
"Monitoring of Operations.”

A significant new requirenment to operate the gas
collection systemw th a surface nethane concentration | ess
t han 500 ppm (along with nonitoring provisions to ensure
mai nt enance of this concentration) was added after proposal.
This surface emssion limt was included under the operational
standards, because the EPA is using it to verify that the
systemis adequately operated and nai ntai ned and not to ensure
an emssion |imt, surface or otherw se, as normally
constructed under Section 111. The rationale for this
requirenent is also provided in section 1.2.2.6.

The requirenents to vent all em ssions to a treatnent or
control device and to operate the device at all tinmes when the
em ssions are being routed to the device have not changed
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since proposal. Provisions for downtinme and mal function are
described in section 1.2.2.5.

In conjunction with the new operational provisions, the
conpliance, testing, and nonitoring sections were revised to
reference and support these new or relocated provisions.

1.2.2.5 Start-up, Shutdown, and Malfunction Provisions.

In response to the coments regardi ng system start-up,
shut down, and mal function, the EPA has added provisions in
8 60.755 of the final NSPS as foll ows:

"(e) The provisions of this subpart apply at al

ti mes, except during periods of start-up, shutdown,
or mal function, provided that the duration of
start-up, shutdown, or malfunction shall not exceed
5 days for collection systens, and 1 hour for
treatnment or control devices."

When considering the various provisions for start-up,
shut down or mal function conditions recommended by the
comenters, the EPA has chosen to include provisions that are
linked to conpliance for ease of inplenentation.

The 5-day exenption period for collection systens was
selected in recognition that a major problemw th a collection
systemw || |likely take sonme tinme to | ocate and sol ve but al so
that the landfill is not going to stop generating LFG In the
desi gn and operational standards of these rules, conpliance
with the standards is neeting the requirenments for the
installation and operation of a properly-designed system The
EPA recogni zes that a shut down system cannot possibly neet a
standard requiring that a collection systembe actively
collecting LFG In recognition that flame-outs and probl ens
with the collection systemdo occur, the EPA did not want to
render owners and operators of well-designed and operated
systens out of conpliance with the standards under nornma
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operating circunstances. Therefore, a reasonable exception to
the conpliance provisions was sought.

The EPA has decided to include a 1-hour repair w ndow for
control devices within the final NSPS and EG  The 1-hour
period was sel ected for control devices because, in practice,
nost sites currently collecting landfill gas have nmultiple
control devices, whether nultiple flares, boilers, 1.C
engi nes, turbines, fuel cells, or conbinations of the above.
Therefore, only a short period of time would be necessary to
relight a flare or reroute the collected gas to an alternative
devi ce.

Wil e all periods when collection or control equi pnent
are not operating nust be recorded, only periods in excess of
5 days for collection systens and 1 hour for control devices
nmust be reported in the annual excess em ssion report. And,
as required in 8 60.11(d), the collection and control system
nmust be mai ntai ned and operated at all tines, including
periods of start-up, shutdown or mal function, in a manner
consistent wwth good air pollution control practice for
m ni m zi ng em ssi ons.

Local i zed problenms with crushed pipes, etc., nay be
resol ved through adjustnments to the draw fromother wells in
the vicinity until repair is effected. |If the blowers need to
be repaired or replaced, the collection/control system may be
able to function tenporarily as a passive systemwhile repairs
are effected. However, the EPA has no data upon which to base
how | ong such an arrangenment woul d be feasible. Therefore,
owners and operators should take care to plan for such
contingencies. Wether the owner or operator has arranged
with vendors for quick turnaround on repl acenent parts, has
spare system conponents on site, or has multiple devices on
line so that the flow may be distributed anong them
conpliance can be maintained in a nunber of ways. Therefore,
the EPA has elected to specify a downtinme that is acceptable
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under these rules, and | eave the actual repair strategy to the
owners and oper at ors.

1.2.2.6 Monitoring of Operations.

Control Device Mnitoring--Tw commenters questioned how

the residence tinme during the initial performance test of a
flare could be nonitored and suggested perhaps the
requirenents intended to require cal cul ation of the residence
time. One of the commenters al so suggested a nonitoring
schedul e be added.

The nonitoring provisions of the MSWlandfill NSPS are
based on typical Section 111 provisions for open flares and
encl osed conbustion devices. New provisions allow sources to
monitor the use of bypass systens using car seal or |ock and
key type configurations instead of nonitoring flowto the
control device. These provisions were added to reduce the
burden i nposed by nonitoring requirenents.

The intent of this section of the regulation is to
require that residence tine be determned during the initial
performance test for enclosed conbustors. Flares are open
conmbustors which have no "residence tine" associated with the
conmbustion. The final regulation was changed to reflect that
residence time should be determned in conjunction wth gas
fl ow measurenents rather than "nonitored.” After the initial
performance test, the NSPS only requires that tenperature and
flow (or bypass) be recorded wth equi pnent cali brated,
mai nt ai ned, and operated according to the manufacturer's
speci fication.

Two commenters recommended that the flare flane, rather
than the pilot flanme, be nonitored to verify that the flare is
operating at all tinmes. The nonitoring provisions have been
changed to allow nmonitoring of either the pilot flane or the
flare flame itself to determne if the flare is operating.
Pilot flare nonitoring is allowed because the tenperature of
the flare flame is high and may cause the thernocouple to burn

1-41

kl k- 85\ 04



out nore quickly. The requirenent to nonitor flowto the
flare or other control device every 15 mnutes, or to prevent
bypass of the control device using a car seal or |ock and key
type system is to ensure that the collected landfill gas is
bei ng conveyed to a flare or other suitable control device
rat her than being discharged to the atnosphere.

Surface Mnitoring--Sonme conmenters recommended that the

regul ations incorporate an alternative collection system

desi gn provision, which would establish a performance standard
based on the SCAQWD rule. The SCAQWD rul e uses integrated
surface sanpling of TOC to determ ne the need for additional
gas control. This would allow nore flexibility for the gas
collection designs. One commenter noted that their State
regul ation requires that gas collection systens be designed so
that surface concentrations of nmethane do not occur above
certain levels. The commenter asserted that a surface test
encour ages system mai nt enance. Commenters al so asserted that
a surface em ssion standard which |andfill operators nust

mai ntai n woul d al |l ow maxi mum design flexibility and
encour agi ng nore cost effective innovations.

One comrenter was concerned about the integrity of the
| andfill cover and that cracks in the cover could all ow
em ssions to the atnosphere even when an effective collection
system has been installed. As nmentioned in the proposal
preanbl e, surface em ssion nonitoring as used in the SCAQVD
seens appropriate for determning that closer well spacing is
in fact needed. As nentioned in the proposal preanble, the
EPA was al ready considering what role the California test
m ght reasonably fill in these regul ations (see
56 FR 24492-24493).

The EPA considers surface em ssion nonitoring to be an
appropriate tool for nonitoring both cover integrity and the
ef fectiveness of well spacing. Therefore, sone aspects of the
surface em ssion nonitoring test have been incorporated in the
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new 8 60.753, where all of the operational provisions for the
col l ection system have been brought together.

After initial installation of the collection system
owners and operators will be required to operate the
collection systemw th a nethane concentration | ess than
500 ppm at all points around the perineter of the collection
area and along a serpentine pattern across the entire surface
of the landfill. Conpliance with this operational standard is
to be denonstrated by nonitoring surface concentrations on a
quarterly basis using an organi c vapor analyzer, flane
ioni zation detector, or other portable hydrocarbon nonitor.

I f an instrunent reading of 500 ppmor greater is produced,
the |l ocation of the exceedance nust be recorded, and cover

mai nt enance or adjustnent to the vacuum at adj acent wel | heads
must be made within 10 cal endar days. The 10-day schedul e was
selected to allow the personnel to continue nonitoring w thout
stopping to make adjustnents, but to assure that conditions at
the |l ocal e of the exceedance are attended to quickly.

A second neasurenent nust be taken within 10 days. If a
second exceedance is recorded at the sane | ocation, additional
adj ustnents shall be attenpted and additional nonitoring
performed within 10 days. |If a third exceedance is recorded
at that location, an additional well nust be installed within
120 days of the first exceedance.

The met hane concentration | evel of 500 ppm was chosen
based on data received from numerous sources, including:

(1) information provided by the SCAQWD stating that this was
an appropriate level and the level used at landfills in that
district; (2) information indicating that some | eak detection
progranms for other industries currently use 500 ppm and

anal yzers are capable of detecting this |evel;

(3) instrunmentation specifications citing this as an
appropriate nunber and that famliarity with this level is
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broad; and (4) site visits conducted by the EPA indicating
that 500 ppmis an acceptable detection |evel.

Surface nonitoring will provide a safeguard agai nst
uncertainties in well density determ nation, no matter what
collection nmethod is used. The new surface nonitoring
provi sions include requirenents for increased nonitoring and
corrective actions upon exceedance of 500 ppm

Ni trogen Monitoring--Many commenters stated that the

1 percent nitrogen Iimt in the proposed standard for
infiltration detection was unrealistic and reported typical
levels of 5 to 11 percent. Sonme comenters stated that

ni trogen neasurenents are expensive and that other nethods,
such as well tenperature or percent nethane should be all owed
as indicators of excess air infiltration.

In Method 2E as well as daily operation, the nitrogen
concentration in the extracted LFGis inportant because it
indicates if the maxi mnum vacuum achi evable w thout air
infiltration is being obtained fromthe landfill. The EPA set
the nitrogen limt as a safety neasure to avoid fires and
explosions that may result frompulling too much air into the
landfill and to avoid altering the anaerobic state of the
landfill. For conpliance purposes, the main concern is that
the systemis pulling at maxi mum capacity up to the point of
infiltration

The nonitoring provisions of the final NSPS have been
revised after consideration of the cooments. The nitrogen
[imt during operation of the collection systemat the
wel | head has been increased to 20 percent based on the
eval uation of nunerous comments on this subject.

The nitrogen limt in Methods 2E and 25C has al so been
increased to 20 percent. In Method 2E, a sanple found to
contain nore than 20 percent nitrogen indicates infiltration.
If a sanple is found to contain nore than 20 percent nitrogen
in Method 25C, then that sanple should be renoved fromthe
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collection. The equation for calculating the NMOC
concentration in Method 25C has al so been revised to correct
the NMOC concentration in the LFG sanple to zero percent

ni trogen.

Because commenters indicated that nitrogen nmeasurenent
via Method 3C is inpractical, provisions have al so been added
that allow for the nonitoring of oxygen using Method 3A. The
measur enent of oxygen via portable nonitoring devices is
al ready being done in the field, and an oxygen threshol d of
5 percent would correlate to an nitrogen value of 20 percent.

Tenperature Mnitoring--A provision requiring the
tenperature to be maintained below a set limt has al so been
added. This tenperature limt is 55 OC, or a higher
tenperature at each well that the owner or operator can
docunment will not cause fires or inhibit anaerobic
deconposition. |If the LFG tenperature at the well head
i ncreases above the tenperature threshold, the new provisions
requi re an adjustnent of the vacuumto reduce the tenperature.
The value of 55 OC was cited by industry experts as an alert
tenperature that may indicate a problem Since tenperature
variability exists between landfills and between wells within
a landfill, the provision to establish higher operating
tenperatures at individual wells has been added. A higher
tenperature imt wll be allowed, however, only if the owner
or operator can denonstrate with supporting data that the
hi gher tenperature does not cause fires or adversely affect
t he anaer obi ¢ deconposition of the waste.

As wth nitrogen nonitoring, an alternative nethod for
measuring tenperature may be used if it is docunented and
mai ntained with the landfill records. The EPA realizes many
owner or operators presently extracting gas use ot her
conpounds, conditions, and theoretical ratios to nonitor for
air infiltration. Therefore, this flexibility allows themto
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use these nethods for denonstrating conpliance with the
regul ati on.
1.2.2.7 System Expansion. Conmenters expressed two

primary concerns dealing with system expansion. The first
concern centered around the requirenent to expand extraction
systens into each area after 2 years of waste deposition

Sone commenters suggested that such a tinefranme is

unr easonabl e and does not coincide with conmon operation
practices. Comrenters suggested that other neans, such as

em ssion potential, be used to determ ne when wells shoul d be
pl aced rather than a tinme requirement or site-specific data.
The second concern was the requirenent to install an
additional well in the vicinity of a well where negative
pressure cannot be achieved through val ve adjustnment at the
wel | head. Comenters indicated the provisions were vague and
that a tinme schedul e should be added to the provisions.

The EPA has reanal yzed the provisions of these rules in
response to public comment regardi ng both mai nt enance of
negati ve pressure at the well head and the addition or
replacenent of wells. These changes to the rule were pl aced
in 8 60.753, "QOperational Standards for Collection and Control
Systens,” and 8 60.755, "Conpliance Provisions."

The provision requiring maintenance of negative pressure
at wel | heads has not been changed. However, exceptions to
negati ve pressure at wel |l heads have been added to the rules.
The exceptions are as follows: (1) If there is a significant
increase in tenperature (or fire), in which case the source
may need to reduce the vacuumor go to positive pressure. |If
this occurs, the owner or operator nust record and report the
event; (2) If the source is using a synthetic cover or
geonenbrane. In this case the owner or operator nust
establish the maxi mum positive pressure allowable in the
design plan and have it approved. |If this is not in the
original design plan, the plan nust be updated to include
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positive pressure limts; and (3) In an area of declining gas
flow, wells that are shut off to allow higher flows at

adj acent wells may experience static positive pressure. The
owner or operator must update the design plan and have it
approved before shutting off wells in declining areas.

After initial installation of the collection system
owners and operators will be expanding the collection system
over tinme to provide adequate coverage for all active areas in
whi ch waste has been deposited for 5 years. The 5 year period
is believed to be nore reasonable and consistent with common
landfill practices than the proposed 2-year period for active
areas of the landfill. A given area is typically active for
nmore than 2 years. |If collection systemwells are required to
be installed within 2 years, they will likely get covered
over, decreasing their operational life. This scenario would
i ncrease costs and be inefficient. Thus, a 5-year period is
allowed. A period longer than 5 years is not allowed because
em ssions froma given block of waste will decline over tine,
so it is inportant to install collection and control systens
as soon as reasonably practical. For areas that are closed or
at final grade, collection systemwells nust be installed
wthin 2 years.

There are also two cases in which wells nust be added
unexpect edl y--when negative pressure cannot be achieved at a
given well head within a 15 days (except as noted in the three
exceptions above) and when surface nethane | evels cannot be
reduced bel ow 500 ppm after three attenpts in 30 days.

In the first case, 15 days are allowed to restore
negati ve pressure at the well head and thereby avoid
installation of an additional well. The principal reason
positive pressure is likely to occur is that the collection
system capacity in the locale of the well is less than the
production in the area. Either collection capacity can be
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i ncreased through adjustnents to the vacuum or system
expansi on i s warranted.

The 15 days allows tine for a surge in generation after
significant rainfall to subside or for the operator to make
all attenpts to restore negative pressure through other neans.
Any operational adjustnents the operator can nmake to restore
the well to proper function within this tinmefranme are not
precluded by these rules. |If negative pressure cannot be
restored within this 15-day period, however, the area is
produci ng nore gas than the wells in that area are able to

handl e, and the installation of an additional well is
warranted. |If rainfall results in increased generation on a
regul ar basis, an additional well is also warranted to

accommodate this regular increase in gas production.

In the case when net hane concentrations are nonitored at
500 ppmor nore, two 10-day periods are allowed after initial
measurenent to reduce surface nmethane concentrations bel ow
500 ppm There are two reasons likely to contribute to
excessi ve nethane | evel s--cover failure or insufficient
density of wells. Wen excessive nethane concentrations are
recorded, 10 days are allowed for personnel to evaluate the
problem If the cover has been disturbed, naintenance wll
likely reduce surface |levels. On the other hand, if the
density is insufficient for the gas production |evel in the
vicinity, adjustnment of the vacuum may extend the effective
area and nmet hane concentrations al so decrease. An increase in
vacuum cannot al ways be used, however, because there is a
trade-off in increasing the vacuum and avoi di ng excessive air
infiltration. Therefore, if the vacuumis increased as nuch
as possible wthout excessive infiltration and the surface
met hane concentrations still reach or exceed 500 ppm
installation of an additional well is warranted.

Because di sturbance of the cover can coincide with an
ineffective area of influence, the EPA has allowed an
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additional 10 days after a subsequent exceedance. It is
expected that nethane concentrations will usually subside
after cover mai ntenance or vacuum adjustnents are made. The
EPA bel i eves, however, it would be possible for landfill
personnel to |ocate and repair cracks or other flaws in the
landfill cover, thinking that the repairs woul d address
excessive nethane levels that result, at least in part, from
an ineffective area of influence. However, if the area is

hi ghly productive, excessive nethane concentrations m ght

still be nmonitored in the subsequent 10-day period in spite of
the repairs to the cover. 1In this case, an adjustnent to the
vacuum at adj acent wells may still restore surface nethane

concentrations to acceptable | evels, even though a second
exceedance was recorded. Rather than requiring that owners
and operators renonitor at the | ocation of every exceedance,
the EPA elected to require renonitoring only when the initial
attenpt to reduce surface concentrations has been
unsuccessful. Therefore, varying durations are allowed to
attenpt to reduce surface nethane concentration to bel ow

500 ppm before the installation of an additional well would be
required.

In both cases of unschedul ed system expansi on, 120 days
after initial exceedance are allowed for the installation of
the required well. The 60 days beyond that allowed for
schedul ed expansion is reasonabl e because the availability of
materials, drilling rigs or contract personnel for an
unschedul ed installation, although anticipated in a general
sense, make the installation of these wells in the 60 day tine
period | ess feasible.

1.2.2.8 Revision of Tier Defaults. Several comenters

chal l enged the default values for NMOC concentration, CnvoG
met hane generation rate constant, k, and nethane generation
potential, Lg. Mst of the commenters argued that the val ues
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used were overly conservative and that inadequate technica
justification was provided for the val ues used.

The EPA believes sone of the commenters may have been
confused by the nationw de inpacts nodeling. The val ues
chosen for the tier defaults were not used to nodel nationw de
em ssions. A nore sophisticated anal ysis was used in the
nodeling to select the standard invol ving ranges of val ues.
The tier default values were chosen after the nationw de
nmodel i ng was conpl et e.

As explained in the preanble to the proposal, the
selection of the default values provided in the tier
cal cul ation was not based on test data al one (56 FR 244809;

May 30, 1991). Rather, the default values were selected after
devel opment of the nationw de inpacts analysis to obtain a

bal ance between | ost em ssion reduction potential and cost of
performng the field tests in Tiers 2 and 3 on a nati onw de
basis, as described in the nenorandumentitled "Docunentation
of Small Size Exenption Cutoff Level and Tier 1 Default Val ues
(Revised)" (Docket No. A-88-09, ItemNo. |IV-B-6). Lost

em ssion reduction potential is the |loss of em ssion reduction
due to exenpting landfills through the tier cal cul ati ons when
the landfills are actually greater than the em ssion rate
cutoff. The values for k, Lg, and C\yOC are within an
accepted range and were selected to mnimze those landfills
that actually emt nore than 50 My/yr of NMOC but coul d

cal cul ate em ssions bel ow the cutoff using the defaults. The
three defaults conprise a conbination that best achieved the
bal ance between | ost em ssion reductions and the cost of site-
specific testing to replace the default Cywvoc and k values in
the tier system

The new default val ues of 0.05/year for k, 170 m3/ My for
Lo, and 4,000 ppnv for CywOC are for use in the Tier analysis.
The nmenorandum " Met hodol ogy for Revising the Model Inputs in
the Municipal Solid Waste Landfills Input Data Bases
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(Revised)" (Docket No. A-88-09, Item No. |IV-M4) discusses the
approach used to reeval uate and sel ect these default val ues.
1.2.2.9 Revision of Method 25C
Met hod 25C- - A few commenters stated that Method 25C needs
to take the gas condensate into account. Method 25C was

revised to include evacuati on before and pressurization
afterwards with helium The landfill gas will not condense
when it mxes with the dry gas. This approach provides a
met hod of addressing the small anmounts of condensate w thout
requiring a condensate trap, which would nmake the test nore
expensi ve and conpl i cat ed.

| npl enent ation of Method 25C--Tier 2 requires performng

Met hod 25C at a nunber of surface locations to determne a
site-specific landfill gas concentration. Mny comenters
stated that the statistical approach to cal cul ate the nunber
of sanples and the confidence |level is not supportable.

O hers stated that thorough sanpling across the whol e surface
woul d give a better average due to the extrenme variability in
wast e conposition.

In an effort to sinplify the Tier 2 process and address
many of the comrents, the nunber and | ocation of Method 25C
sanpling probes were revised. Each landfill wll take two
sanpl es per hectare of surface area up to 50 sanpl es.
Therefore, any landfill greater than 25 hectares nmay take a
m ni mum of 50 sanples. Since the confidence |evel calculation
was abandoned, only one tinme period is needed for
recal cul ation of the gas concentration. An active landfill
that cal cul ates the annual em ssion rate to be bel ow 50 My
NMOC/yr in Tier 2 will need to retest the gas concentration
every 5 years.

1.3 SUWARY CF | MPACTS OF PROMULGATED ACTI ON AND ALTERNATI VES

Environnental , energy, and econom c inpacts of NSPS or EG
are normal ly expressed as increnental differences between
facilities conplying wwth the final standards or guidelines
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and those sane facilities if no NSPS or guidelines were in
effect. At present, very few State or Tribal agencies have
landfill regul ations that address conplete |andfill gas
control, and few new or existing landfills would be affected
by these State, local, or Tribal regul ations.

For nost NSPS and EG em ssion reductions and costs are
expressed in annual terns. In the case of the NSPS and
guidelines for landfills, the final regulations require
controls at a given landfill only after the increasing NMOC
em ssion rate reaches the level of the regulatory cutoff. The
controls are applied when the em ssions exceed the threshol d,
and they must remain in place until the em ssions drop bel ow
the cutoff. However, this process could take as long as 50 to
100 years for sone landfills. During the control period,
costs and em ssion reductions will vary fromyear to year.
Therefore, the annualized nunbers for any inpact wll change
fromyear to year.

Because of the variability of em ssion reductions and
costs of the final standards and guidelines over tine, the EPA
j udged that the net present value (NPV) of an inpact is a nore
val uabl e tool in the decision process for landfills and has
used NPV in the devel opnent of both the proposal and final
nati onw de inpacts. The NPV is conputed by discounting the
capital and operating costs and em ssion reductions that wll
be incurred throughout the control periods to arrive at a
measure of their current value. 1In this way, the NPV accounts
for the unique em ssion patterns of landfills when eval uating
nati onw de costs and benefits over different discrete tine
periods for individual sources. Thus, the inpacts presented
i nclude both fifth year annualized estimates and estimates
expressed in terns of NPV in 1992.
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1.3.1 Revisions to the Data Base
During the period between proposal and pronul gation, al
the data bases of landfills and nodeling val ues used to

estimate em ssions were reevaluated in response to public
comments. After review of the data bases, the foll ow ng
aspects of the nodeling were revised as di scussed below (1)
scale factors; (2) NMOC concentrations; and (3) nethane
generation rate constant (k) and methane generation potenti al
(Lpo) pairs.

The O fice of Solid Waste (OSW data base used at
proposal included 931 landfills that were identified as either
small or large landfills by a scale factor assignnent. The
OSWdefined small landfills as those landfills accepting | ess
t han 500 tons/day of waste, while large landfills are those
| andfills accepting 500 tons/day or nore of waste. A scale
factor was applied to each landfill in the data base, which
resulted in a scaled-up total nunber of landfills to reflect
the true population. The scale factor assignnents were |ater
reviewed to ensure consistency with the OSWcriteria for snal
and large landfills. Based on the OSWtons/day criteria, sone
scal e factor assignnents were then revised and the primary
scale factors for large and small landfills were adjusted to
yield the corrected nunber and proportion of small and | arge
landfills. These adjustnments result in a | ower annual waste
acceptance rate than the proposal level. This in turn results
in a sonewhat | ower NMOC baseline emssion rate. Conpared to
t he nati onwi de inpacts analysis at proposal, fewer landfills
woul d be expected to emt above any given stringency |evel as
a result of this change in scale factor

The val ues for Cywvpoc used for the proposal, which are
used as an input paraneter in the nodel, were also reviewed
and revised in response to public comment. The new data base
values result in a | ower average NMOC concentration than was
reflected in the proposal nationw de inpacts anal ysis.
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The values for k and Ly were al so reviewed and
regenerated. The result of the recalculation of k, Lo pairs
was a | ower estimated overall landfill gas flowrate on a
nati onw de basi s.

The reanal ysis consisted of a closer |ook at each val ue
previously included in the nationw de inpacts analysis as well
as the inclusion of additional val ues obtained from ongoing
studies. The notice of data availability placed in the
Federal Register (58 FR 33790; June 21, 1993) outlined the new
data and reanal ysis occurring between proposal and

pronul gati on.

In the reanalysis, for data to be used to obtain k
values, the followng had to be avail able: test year, year
landfill opened, year landfill closed (if closed), anmount of
solid waste "in-place" in the test year, solid waste
acceptance rate, and the actual nethane flow rate. For data
to be used to obtain NMOC concentrations, the followng had to
be available: the total NMOC concentration and associ ated
units (e.g., ppnmv as hexane, ppnv as nethane), the nethane and
COy concentration (to correct for air infiltration since
[andfill gas is primarily methane and COp), and the test
met hod used. Also, the test nethod had to be conparable to
t he EPA Met hod 25C

As a result of these revisions to flow rate and
concentration, both the MSWlandfill em ssions and NMOC
em ssions are less than earlier estimates. Therefore, the
NMOC and net hane baseline em ssions are lower, and it is
estimated that control would be required at fewer landfills at
any given stringency level, in conmparison with the proposal.
1.3.2 Revisions to the Mdeling Mthodol ogy

Consi dering public comment, the EPA revised the nethods

for assessing nationw de inpacts. Sone landfills presently
choose to enpl oy energy recovery systens i ndependent of any
regul atory requirenents because energy recovery is a
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profitable operation. These profitable |landfills are renoved
fromthe cost anal ysis because the cost anal ysis eval uates the
potential inpact of regulatory requirenments on landfills that
have not yet chosen to install recovery systens. The EPA al so
added a | east cost nodeling scenario to supplenent the
proposal costing nethodol ogy. The |east cost scenario
estimates inpacts if all landfills used energy recovery
whenever the situation was economcally nore attractive than
sinply flaring the gas.

1.3.2.1 Profitable Landfills. As reflected in the
proposal BID and preanble, and stated by sone commenters,

there are market inpedinents that discourage |landfill systens
devel opers fromtaking a risk on energy recovery systens even
t hough the standard woul d provide additional incentive to
install energy recovery systens by requiring landfill gas to
be controlled. 1In contrast, there is also sone incentive to
install energy recovery devices to reduce dependence on fossi
fuels. The EPA has determ ned that sone |landfills that could
achieve a profit by installing an energy recovery device woul d
do so even in the absence of a regulation. |In cases where
landfills would conbust the gas in the absence of the
regul ation, the estinmate of nationw de inpacts of the
regul ati on should not include the em ssion reductions and the
negative control costs for these landfills because
installation of controls is not a result of the regul ation.
Not all landfills that could make a profit from energy
recovery, however, would install energy recovery devices
unless required to apply control by the regulation. As
di scussed bel ow, the inpacts of the final rule have been
calculated to exclude credit for those landfills that would
control in the absence of the rule.

The EPA prepared a study (Docket No. A-88-09, Item
No. IV-M2) that concluded that, on average, for each year
bet ween 1992 and 2002, 138 landfills woul d be expected to use
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energy recovery, whether or not a regulation was in place.
These landfills would nost |ikely use energy recovery in
absence of the NSPS and EG and woul d be the landfills that
woul d make the nost profit by using energy recovery.
Therefore, the EPA decided to renpve the 138 nost profitable
landfills fromthe data base used to cal cul ate nati onw de

i npacts for existing sources.

The costs and profits of energy recovery at a given
landfill vary depending on when the controls are installed and
removed. This tinme period varies depending on the stringency
of the regulatory alternative because it will take a | onger
period of tinme for the emssions at a given landfill to drop
bel ow a nore stringent cutoff level. Using the nationw de
i npacts programfromthe proposal, the control period of each
landfill was varied and total costs were determ ned for each
period. The control period was varied for each landfill by
runni ng the nationw de inpacts program at various stringency
| evel s which corresponded to different control periods (froma
m ni mum control period of 15 years to a maxi mumthat varied
with each landfill). A list was generated that contained al
the landfills that were profitable for any control period.

Once the list of profitable landfills was generated, the
nost profitable ones were identified and then deleted fromthe
landfill data base until a nunber representing 138 after
scaling were renoved. Since these landfills represent
voluntary control in the absence of the standard, their
em ssion reductions do not result fromthe NSPS and EG
Therefore, they were renoved entirely fromthe anal ysis
(it ncluding the baseline). Since the nost profitable
landfills, rather than the ones that would actually control in
t he absence of the regulation, were renoved, the analysis
assunmes the maxi mnum | ost em ssion reduction and correspondi ng
lost profit. In reality, not all of the nost profitable
landfills are recovering due to other barriers.
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For the NSPS, a conparabl e nunber of landfills were
removed fromthe data base of new sources since this data base
effectively replaces the data base of existing sources over
tinme.

1.3.2.2 Least Cost Mddeling. A |least cost scenari o was

added to the nationw de i npacts programto reflect the use of
energy recovery devices in cases where these cost |ess than
flares. In the | east cost scenario portion of the program
the | east cost of the flare, turbine, or internal conbustion
(I.C ) engine options was chosen for each landfill. The | east
cost decision was made by conparing the costs of using each
control device throughout the entire control period. The
costs for |I.C engines and turbines included revenue fromthe
sale of the electricity generated. The nodeling programthen
chose the option that had the | east net cost. The results of
the | east-cost control option at each landfill are included in
the final nationw de inpacts anal ysis.

Due to the deletion of the nost profitable landfills and
the sel ection of conservative discount rates in the analysis,
the | east cost option did not provide | ower cost nunbers. The
total cost estimates for the two nethods were very simlar.
Therefore, the chosen options were based on the flare-only
anal ysis as was done at proposal.

1.3.3 Alternatives to Pronul gated Action

The regul atory alternatives are discussed in the preanble
for the proposed standards and guidelines (56 FR 24468;
May 30, 1991) and in chapter 5 of the proposal BID
(EPA- 450/ 3-90-011a). These regulatory alternatives reflect
the different | evels of em ssion control. The regulatory
alternative selected was based on the BDI, considering costs,
nonair quality health, and environnental and econom c inpacts
for MBWI andfills.

The inpacts of the proposed regulatory alternatives and
additional alternatives were reeval uated based on the new data
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described in the Federal Reqgister supplenental notice of data
availability (58 FR 33790; June 21, 1993) and in response to
public comments. The alternatives reflect different em ssion

rate cutoffs. The final standard requires control of
landfills with NMOC em ssi ons above 50 negagrans per year.

O her alternatives included the baseline (no NSPS or EG, the
proposed em ssion rate cutoff (150 My/yr), and an alternative
with no emssion rate cutoff. Tables
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regul atory alternatives for the NSPS and EG expressed as NPV
and annual i zed val ues.
1.3.4 Air lnpacts

The anal ysis of the inpacts of the NSPS are based on the

landfills projected to begin accepting waste over the first

5 years of the standard. For these landfills, the NPV of the
basel i ne NMOC em ssions are 160,000 My, and the NPV of the
basel i ne net hane em ssions are 10.6 mllion Mg. O the
roughly 900 landfills estimated to open during the first

5 years, controls will be required at approximtely 5 percent
of the facilities. The estimated NPV of the em ssion
reductions are 79,000 My (50 percent) and 3.9 mllion My

(37 percent) for NMOC and net hane, respectively. For existing
landfills affected by the EG the NPV of the baseline NMOC
emssions are 2.1 mllion My. The NPV baseline nethane
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em ssions are 120 mllion Mg. O the 7,300 existing
landfills, controls would be required at roughly 4 percent.
The estimated NPV of the em ssion reductions are 1.1 mllion
My (53 percent) and 47 mllion My (39 percent) for NMOC and
met hane, respectively.

The NSPS and EG are based on reductions of NMOC
em ssions; however, landfill gas primarily consists of nethane
and carbon di oxide. Although the nethane reductions achi eved
by these rules were considered as ancillary benefits in the
anal ysis, these reductions do have positive global climte
change inpacts. A potent greenhouse gas, nethane is about
20 times nore effective at trapping heat in the atnosphere
t han carbon di oxi de (over a 100 year tine horizon). Landfills
are the | argest ant hropogeni c source of nethane em ssions in
the U S., constituting about 40 percent of total em ssions.
President dinton has conmtted to reducing em ssions of
gr eenhouse gases to 1990 |l evels by the year 2000 and, in
Cct ober 1993, released the "U. S. dimte Change Action Pl an"
for achieving that goal. The MSWIlandfills NSPS and EG are an
i nportant conponent of the Cinmate Change Action Plan because
of the significant greenhouse gas reductions they provide.
O her rel evant conponents of the Cinmate Change Action Pl an
i nclude the EPA Landfill Methane Qutreach Program (hotline
phone (202) 233-9042) to encourage nore w despread utilization

of landfill gas as an energy source, and the Departnent of
Energy's Landfill Methane Research Devel opnent and
Denonstrati on (RD&D) Program Taken together, the goal of
these dimte Change Action Plan actions will |ead to nethane
reductions equivalent to over 6 mllion netric tons of carbon
in the year 2000.

Many constituents of NMOC in MSW I andfill em ssions are

carci nogeni c or can cause other adverse health effects as
di scussed in chapter 2 of the Background |Information Docunent
for the proposed standards (EPA-450/3-90-011(a), March 1991).
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The reduction in landfill em ssions may result in a reduction
of the risks frompotential exposure to these constituents in
the vicinity of the regulated |landfills.

The use of energy recovery devices for the control of MSW
landfill em ssions has the potential to reduce secondary air
i npacts fromelectric utility plants by reducing the energy
requi renents for these plants. This is because the air
i npacts of electric energy generation fromcoal and oil-fired
units are larger than those of LFGfired energy generation.
Landfill gas-to-energy projects are regarded as pollution
prevention because energy is being recovered froma nonfossi
fuel source while reducing the em ssions of toxics, NMOC, and
met hane. The EPA prepared an anal ysis (Docket No. A-88-09,
Item No. IV-B-5) that | ooks at the secondary air inpacts and
electricity generation due to the NSPS and EG If al
landfills affected by the rul e used energy recovery, the
energy val ue available for electricity generation would be
0.18 quadrillion BTU s (quads) in 2000 and 0.20 quads in 2010.
To illustrate the significance of these potential energy
val ues, conparisons were made using recent DCE statistics
(1.e., Annual Energy Qutlook with Projections to 2010, 1/93).
The potential energy of landfill nmethane for sites affected by
this rule is equal to 1.1 percent in 2000 and 1.2 percent in
2010 of the annual consunption of coal by U S electric
utilities (i.e., 16.2 quads of coal were consunmed by electric
utilities in 1990). The potential nethane to be reduced from
this rule conpared to the annual consunption of petrol eum by
US. electric utilities is 15 percent in 2000 and 16 percent
in 2010 (i.e., 1.23 quads of petroleum were consuned by
electric utilities in 1990).

There are additional benefits associated with use of this
nonfossil fuel source such as the potential offsets from
el ectric power plants. The estimate of electricity production
for the sites predicted to use energy recovery (not including
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those sites determned to be profitable or already utilizing
energy recovery) is 2.7 kW x 109 for the year 2000 and 2010.
This would result in a reduction in emssions fromelectric
power plants of greenhouse gases such as carbon dioxide (COp)
and tropospheric ozone precursors, criteria pollutants

i ncluding sul fur dioxide (SOp), nitrous oxides (NO), and
carbon nonoxi de, and toxics such as nercury. Assum ng
recovery of all the gas that is available, there is
potentially a savings of 1.7 mllion tons of COp in 2000 and
2010. There is also a potential reduction of 0.5 thousand
tons of SOy fromlandfills. These reductions may be used by
electric utilities in reducing the conpliance cost to neet the
CAA requirenents for SOp em ssions. There is also a potenti al
savings of 5 thousand tons of NOy al though these em ssions may
be partially offset by em ssions of NO¢ resulting fromthe
conmbustion of landfill gas. Currently, data are insufficient
to cal cul ate the net reductions. The EPA has research
underway through the O fice of Research and Devel opnent (ORD)
to devel op a nethodol ogy for use by States in considering the
offset in em ssions associated with landfill gas utilization
projects so that the overall environnmental benefits of these
projects are considered in permtting applications.

Certain by-product em ssions, such as NO;, CO SOy and
particul ates, may be generated by the conbustion devices used
to reduce air emssions from MsW Il andfills. The types and
guantities of these by-product em ssions vary depending on the
control device. However, by-product em ssions are very | ow
conpared to the achi evabl e NMOC and net hane em ssi on
reductions. Chapters 4 and 6 of the proposal BID
( EPA- 450/ 3-90-011a, March, 1991) present additional
i nformati on about the magnitude of potential secondary air
i npacts.
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1.3.5 Oher Environnental |npacts

1.3.5.1 Water. Landfill leachate is the primary
potential source of water pollution froman uncontrolled
landfill. Although there is not sufficient field test data to
gquantify the effect of gas collection on | eachate conposition,
t he amount of water pollutants present as NMOC in the | eachate
may be reduced under these standards and gui deli nes.

When LFG is collected, organics and water are condensed
i nsi de the header pipes of the gas collection system This
wat er al so contains NMOC and various toxi c substances present
in the LFG The pH of this condensate is normally adjusted by
addi ng caustic at the landfill and then routing it to a public
treatment facility. This increases the anount of these
substances entering wastewater treatnent plants. There is
insufficient data available to quantify this effect on the
public water supply at this tine.

1.3.5.2 Solid Waste. The final NSPS and EGw I Iikely
have little inpact on the quantity of solid waste generated

nati onwi de. The required controls do not generate any solid
waste. However, the increased cost of landfill operation
resulting fromthe control requirenents nay cause greater use
of waste recycling and other alternatives to |andfil

di sposal, leading to a decrease in landfill use. However, is
not possible to quantify such and inpact at this tine.
1.3.5.3 |Inplications of the Rul enmaking for Superfund.

Muni ci pal solid waste landfill sites conprise approxi mately
20 percent of the sites placed by the EPA on the Nati onal
Priorities List (NPL). Otten, renedial actions selected at
t hese sites include venting nethane and vol atile organic
contam nants, and airborne em ssions are treated if determ ned
necessary to protect human health and the environnent.

The final NSPS and EG may affect renedial actions under
Superfund for MSWIlandfills. Section 121(d)(2) of
Conpr ehensi ve Environnental Response, Conpensation, and
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Liability Act (CERCLA) requires that remedies conply with the
subst anti ve standards of applicable and "rel evant and
appropriate" requirenents (ARAR s) of other environnental
laws. "Applicable" requirenents specifically address a
hazar dous substance, pollutant, contam nant, renedial action,
| ocation, or other circunstance at a Superfund site.

"Rel evant and appropriate" requirenents are not legally
applicabl e requirenents, but may address probl ens or
situations sufficiently simlar to those encountered at the
Superfund site so that their use is well suited to a
particular site. See 40 CFR 300.5 (55 FR 8666, 8814, 8817,
March 8, 1990).

These air em ssion regulations will apply to new MSW
landfills, as well as to those landfills that have accepted
wast e since Novenber 8, 1987. This date in 1987 is the date
on which permt prograns were established under the Hazardous
and Solid Waste Amendnents of RCRA. For CERCLA rmnuni ci pal
landfill renediations, the substantive requirenents of these
regul ati ons may be consi dered potential ARAR s based on site-
specific factors. These NSPS and EG may be applicable for
those MWl andfill sites on the NPL that accepted waste on or
after Novenber 8, 1987, or that are operating and have
capacity for future use.

1.3.5.4 Energy. Affected and designated landfills with
NMOC em ssion rates of 50 My/yr or nore are required to
install a gas collection systemand control device. The gas
collection systemwould require a relatively small anount of
energy to run the blowers and the punps. |If a flare is used
for control, auxiliary fuel should not be necessary because of
the high heat content of LFG conmmonly 1.86 x 107 J/scm
(500 Btu/scf) or nore. |If a recovery device such as an
|.C. engine, boiler, or gas turbine is used, an energy savings
woul d result.
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1.3.5.5 Control Costs and Econoni c | npacts. Nat i onwi de

annual i zed costs for collection and control of air em ssions
fromnew MSWIlandfills constructed in the first 5 years of the
standards are estinmated to be $4 million. The nationw de
annual i zed cost of the EG woul d be approximately $90 million.
In conparison to other solid waste-rel ated regul ations, the
nati onwi de costs of the recently promul gated RCRA subtitle D
rule are estimated to be $300 million per year and the
estimated nati onw de costs of the MAC rul es pronul gated in
1991 are estimated to be $170 million per year for new
conbustors and $302 million per year for existing conmbustors.

For NMOC, the average cost effectiveness is $1,200/ My and
the increnmental cost effectiveness of going froma 150 My/yr
em ssion rate cutoff to a 50 My/yr cutoff is $2,900/ My for new
landfills. For existing landfills, the average cost
ef fectiveness is $1,200/ My NMOC and the increnmental cost
ef fectiveness is $3, 300/ My NMOC.

Prelimnary econom c anal ysis indicates that the annual
cost of waste disposal may increase by an average of
approximately $0.60 per My for the NSPS and $1.30 per My for
the EG  Annual costs per household would increase
approximately $2.50 to $5.00 on average, when the household is
served by a new or existing landfill, respectively.
Additionally, less than 10 percent of the househol ds woul d
face annual increases of $15 or nore per household as a result
of the final EG However, the EPA anticipates that many
landfills will elect to use energy recovery systens, and costs
per household for those areas would be I ess. The EPA has
concl uded that no househol ds woul d i ncur severe econom c
i npacts. For additional information, please refer to the
regul atory inpact analysis (Docket No. A-88-09, Item
No. IV-A-7) and chapter 3.0 of this docunent.
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2.0 SUMVARY AND RESPONSE TO PUBLI C COMVENTS RECEI VED ON THE
PROPOSED STANDARDS AND GUI DELI NES

2.1 | NTRODUCTI ON

The public comrent period for the proposed NSPS and EG
was from May 30, 1991, to August 1, 1991. A total of
60 letters comenting on the proposed standards and gui deli nes
were received. Comments were provided by industry
representatives, governnental entities, environnmental groups,
and private citizens. These comments have been recorded and
pl aced in the docket for these rul emaki ngs (Docket
No. A-88-09, categories IV-D and IV-G. Category IV-Gdiffers
fromcategory IV-Din that it docunents correspondence
received after the close of the coment period. Table 2-1
presents a listing of all persons submtting witten comments,
their affiliation, and the recorded Docket Item No. assigned
to each comment letter

In addition, five persons presented oral comments on the
proposed standards and guidelines at a public hearing held in
Research Triangle Park on July 2, 1991. A verbatimtranscript
of the comments on the public hearing has been prepared and
pl aced in Docket No. A-88-09, ItemNo. IV-F-1. Category IV-F
contains public comments pertaining to the public hearing.
Tabl e 2-2 presents a listing of all persons presenting
comments at the public hearing, their affiliation, and the
docket item nunber assigned to each speaker.

Comments nade at the public hearing or submtted in
witing are summari zed and responses are provided in
sections 2.2 through 2.19 of this chapter. The comments are
grouped by subject areas, and the organization of topics is
simlar to the organi zation of the proposal preanble for the
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new source performance standards and gui delines (56 FR 24468;
May 30, 1991).
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TABLE 2-1. LIST OF WRI TTEN COMMENTERS ON THE PROPOSED
STANDARDS OF PERFORVANCE FOR MUNI Cl PAL
SOLI D WASTE LANDFI LLS

Q4444444444844 44494444444444444 4444444444444 444444444444444444

Docket item nunber?a Commenter and affiliation
D333 000000000)));
|V-D- 1 M. Edward W Repa, Ph.D.

Nat i onal Solid Wastes
Managenent Associ ation

1730 Rhode Island Avenue, NW

Washi ngton, D.C. 20036

| V-D- 2 M. David Arnstrong
6544 \Wi spering Pines Drive
San Jose, California 95120

| V-D- 3 M. Gegory W Burrows, MS.
Laboratory Director
FLI Environnmental Services
446 Broad Street
Waverly, New York 14892-1445

| V-D- 4 M. Christopher Frank
Resour ce Managenent Agency
Gover nnent Center
Adm ni stration Building, L #1710
800 South Victoria Avenue
Ventura, California 93009

| V-D-5 M. Charles Collins
Adm nistrator, Air Quality Division
Departnent of Environnental Quality
Her schl er Bui | di ng
122 West 25th Street
Cheyenne, Wom ng 82002

| V-D-6 M. Mark H Bobnman
Assi stant Director
Bristol Resource Recovery Facility
Qperating Committee
75 Twi ning Street
Bristol, Connecticut 06010

IV-D-7 M. Gary L. Smth, P.E
Vi ce President
Cumm ngs and Sm th, Incorporated
Post O fice Box 43073
Upper Montclair, New Jersey 07043

2-3

kl k- 85\ 04



2323333333333333333331313333133333131331313133331313133131313331311313))))

2-4

kl k- 85\ 04



TABLE 2-1. LIST OF WRI TTEN COMMENTERS ON THE PROPCSED
STANDARDS OF PERFORMANCE FOR MUNI Cl PAL
SOLI D WASTE LANDFI LLS
( CONTI NUED)

VWV V..V V.V VY.V V.V V.V.V.V.V. V.V V.V V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V. V. V. V.]
Docket item nunber@ Commenter and affiliation

233333333313333331333331333333131333131331313113313131331313133313133I3))))

| V-D-8 M. Dale K Phenicie
Manager of Environnental Affairs-North
CGeorgi a-Pacific Corporation
Post O fice Box 105605
Atl anta, Georgia 30348-5605

I V-D-9 M. Bob Van Deman, P.E.
Department of Solid Waste Managenent
Pi nel I as County
Board of County Conm ssioners
Post O fice Box 21623
St. Petersburg, Florida 33742-1623

| V-D-10 M. John W LaFond
Pr esi dent
Quadrel Services, |ncorporated
10075 Tyl er Place #9
ljamsville, Maryland 21754

| V-D- 11 M. Fred S. Kenp
Pr ogr am Manager
I nternational Fuel Cells
Post O fice Box 739
Sout h W ndsor, Connecticut 06074

| V-D-12 M. Edw n H Seeger
M chael A. Poling
Prat her Seeger Doolittle & Farner
1600 M Street, NW 7th Fl oor
Washi ngton, D.C. 20036

| V-D 13 M. WIlliamJduris
Di vision of Air Pollution Control
State of Chio Environnental Protection
Agency
Post O fice Box 1049
Col unbus, Chio 43266-0149

| V-D- 14 M. Janmes H M Coy
Total Petrol eum |Incorporated
Denver Place North Tower
999 18th Street, Suite 2201
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Denver, Col orado 80202-2492
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TABLE 2-1. LIST OF WRI TTEN COMMENTERS ON THE PROPOSED
STANDARDS OF PERFORVANCE FOR MUNI Cl PAL
SOLI D WASTE LANDFI LLS

( CONTI NUED)
VWYYV V.Y.V.V.V.V. V.V V.V V.V V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.]\
Docket item nunber?a Commenter and affiliation
D233 000000000)));
| V-D- 15 M. Lynne A. Pl anbeck
Co- Secretary Laser Coalition
Landfill Alternatives Save

Envi ronnent al Resources
23942 Lyons Avenue, Suite 103-353
Newhal |, California 91321-2444

| V-D- 16 M. Jerry T. Joseph
Seni or Environnental Engi neer
West i nghouse El ectric Corporation
Resource Energy Systens Division
2400 Ardnore Boul evard
Pittsburgh, Pennsylvania 15221

| V-D 17 M. R Darryl Banks
Deputy Conm ssi oner
New York State Departnent of
Envi ronnent al Conservati on
50 Wl f Road
Al bany, New York 12233

| V-D- 18 M. Rufus C. Young, Jr.
Burke, WIlians & Sorensen
611 West Sixth Street, Suite 2500
Los Angeles, California 90017

| V-D- 19 M. Mchael J. Barboza, P.E.
Chai r man
ASCE Task Conmittee on Air Toxics
Em ssi ons

1015 15th Street, NW Suite 600
Washi ngton, D.C. 20005

| V- D- 20 M. Patrick Kirsop, P.E
Pl an Review Unit Leader
State of Wsconsin
Departnent of Natural Resources
Post O fice Box 7921
Madi son, Wsconsin 53707-7921
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TABLE 2-1. LIST OF WRI TTEN COMMENTERS ON THE PROPOSED
STANDARDS OF PERFORVANCE FOR MUNI Cl PAL
SOLI D WASTE LANDFI LLS

( CONTI NUED)
VWYYV V.Y.V.V.V.V. V.V V.V V.V V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.]\
Docket item nunber?a Commenter and affiliation
D233 000000000)));
| V-D- 21 M. Mchael Baly, III
Pr esi dent

Anerican Gas Associ ation
1515 W son Boul evard
Arlington, Virginia 22209

| V- D 22 M. Charles K Wiss, Chief
Bureau of Sanitation
Bal ti nore County Gover nnment
Department of Public Works
111 West Chesapeake Avenue
Towson, Maryland 21204

| V- D 23 M. Raynond F. Pelletier
Director
O fice of Environnental Guidance
Depart ment of Energy
Washi ngton, D.C. 20585

| V- D- 24 M. David R Wol ey
Executive Director
Pace University School of Law
Center for Environnmental Legal Studies
78 North Broadway
White Plains, New York 10603

| V-D 25 M. H Lanier H ckman, Jr., P.E.
M. Donald J. Borut
M. Larry E. Naake
Local Governnent Solid Waste Action
Coalition
Post O fice Box 7219
Silver Spring, Maryland 20910

| V- D 26 M. Richard L. Echols
Director of Operations, Gas Systens
Browni ng- Ferris Industries
Post O fice Box 3151
Houston, Texas 77253
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TABLE 2-1. LIST OF WRI TTEN COMMENTERS ON THE PROPCSED
STANDARDS OF PERFORMANCE FOR MUNI Cl PAL
SOLI D WASTE LANDFI LLS
( CONTI NUED)

VWV V..V V.V VY.V V.V V.V.V.V.V. V.V V.V V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V. V. V. V.]
Docket item nunber@ Commenter and affiliation

233333333313333331333331333333131333131331313113313131331313133313133I3))))

| V- D 27 Ms. Sue M Briggum
Director of Governnental Affairs
Wast e Managenent of North Anmerica
| ncor por at ed
3003 Butterfield Road
OCakbrook, Illinois 60521

| V- D- 28 M. Thomas L. Connelly, P.E
121 Orange Ridge Drive
Longwood, Florida 32779

| V-D- 29 M. James K. Hanbri ght
Bureau of Air Quality Contro
Commonweal t h of Pennsyl vani a
Depart ment of Environnental Resources
Post O fice Box 2357
Harrisburg, Pennsylvania 17105-2357

| V-D 30 M. Thomas A. Kraener, P.E
CH2M Hi | |
Seattle Ofice
777 108th Avenue, NE
Bel | evue, Washi ngton 98004

| V-D 31 M. Mark B. Beizer, P.E
Vi ce President
SCS Engi neers
3711 Long Beach Boul evard
Ni nt h Fl oor
Long Beach, California 90807

| V- D 32 M. Ral ph E. Chandl er
Executive Director
California Integrated Waste Managenent
Boar d
1020 Ninth Street, Suite 100
Sacranmento, California 95814
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TABLE 2-1. LIST OF WRI TTEN COMMENTERS ON THE PROPCSED
STANDARDS OF PERFORMANCE FOR MUNI Cl PAL
SOLI D WASTE LANDFI LLS
( CONTI NUED)

VWV V..V V.V VY.V V.V V.V.V.V.V. V.V V.V V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V. V. V. V.]
Docket item nunber@ Commenter and affiliation
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| V-D 33 Ms. Deborah A. Shei nan
Resour ce Speci al i st
Ms. Mari ka Tat sut ani
Research Associ ate
Nat ural Resour ces Defense Counci |
1350 New Yor k Avenue, NW
Washi ngton, D.C. 20005

| V-D- 34 M. John H Qull edge
Sol i d Waste Managenent Depart nent
County Sanitation Districts of
Los Angel es County
Post O fice Box 4998
Whittier, California 90607-4998

| V-D 35 M. Peter R Karasik, P.E
DEP/ DSVWM
101 Monroe Street, 6th Floor
Rockvill e, Maryland 20850-2589

| V- D 36 M. Dan B. Magoun
Vi ce President
Envi ronnental Affairs
6231 McBeth Road
Fort Wayne, |ndiana 46809

| V-D 37 M. Peter D. Venturini
Stationary Source Division
Al r Resources Board
1102 Q Street
Post O fice Box 2815
Sacranento, California 95812

| V-D- 38 M. Mohsen Nazem , P.E.
Seni or Engi neeri ng Manager
South Coast Air Quality
Managenent District
9150 Flair Drive
El Monte, California 91731
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TABLE 2-1. LIST OF WRI TTEN COMMENTERS ON THE PROPCSED
STANDARDS OF PERFORMANCE FOR MUNI Cl PAL
SOLI D WASTE LANDFI LLS
( CONTI NUED)

VWV V..V V.V VY.V V.V V.V.V.V.V. V.V V.V V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V. V. V. V.]
Docket item nunber@ Commenter and affiliation
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| V-D- 39 M. Edward W Repa, Ph.D.
Nat i onal Solid Wastes Managenent
Associ ation
1730 Rhode I|sland Avenue, NW
Washi ngton, D.C. 20036

| V-D- 40 M. Larry D. Henry, P.E
Mai nt enance Engi neer
The Gty of Wchita
Departnent of Public Wrks
455 North Main Street
Wchita, Kansas 67202

| V-D-41 M. Janmes C. Franklin
Manager, Flare Systens
IT MG Il Pollution Control Systens
2700 East 51st Street
Tul sa, Ckl ahoma 74105

| V-D-42 M. Marvin Henpl eman
M. Darrel A. Heider
Twn Falls County Board of County
Commi ssi on
425 Shoshone Street, North
Twin Falls, |Idaho 83303-0126

| V-D- 43 Ms. Jane Levi ne
Deputy Conm ssioner for Legal Affairs
The Gty of New York Departnent of
Sanitation
125 Wrth Street, Suite 728
New Yor k, New York 10013

| V-D- 44 M. Francis J. Schw ndt
State Departnent of Health and
Consol i dat ed Laboratories
Post O fice Box 5520
Bi smarck, North Dakota 58502-5520
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TABLE 2-1. LIST OF WRI TTEN COMMENTERS ON THE PROPOSED
STANDARDS OF PERFORVANCE FOR MUNI Cl PAL
SOLI D WASTE LANDFI LLS

( CONTI NUED)
VWYYV V.Y.V.V.V.V. V.V V.V V.V V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.]\
Docket item nunber@ Commenter and affiliation
D233 000000000)));
| V- D- 45 Ms. Marsha MLean
Pr esi dent

S.C. V. Canyons Preservation Commttee
24519 Breckenridge Pl ace
Newhal I, California 91321

| V-D- 46 M. Janes C. Street
Comm ssi oner of Public Wrks
Lexi ngt on- Fayette Governnent Buil di ng
200 East Main Street
Lexi ngt on, Kentucky 40507

| V-D 47 Ms. Jane Levi ne
Deputy Conm ssioner for Legal Affairs
The Gty of New York Departnent of
Sanitation
125 Wrth Street, Suite 728
New Yor k, New York 10013

| V-D 48 M. Edward Peterson
Envi ronnmental Activities Staff
General Mtors Corporation
General Modtors Techni cal Center
30400 Mound Road
Warren, M chigan 48090-9015

| V-D- 49 M. Edward W El am
Cty Manager
Manager Lucas Monroe County Landfill
City of Chariton
115 South Main Street
Chariton, lowa 50049

| V- D- 50 Ms. Linda G Stuntz
Deputy Under Secretary
Policy, Planning and Anal ysis
Depart ment of Energy
Washi ngton, D.C. 20585
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TABLE 2-1. LIST OF WRI TTEN COMMENTERS ON THE PROPCSED
STANDARDS OF PERFORMANCE FOR MUNI Cl PAL
SOLI D WASTE LANDFI LLS
( CONTI NUED)

VWV V..V V.V VY.V V.V V.V.V.V.V. V.V V.V V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V. V. V. V.]
Docket item nunber@ Commenter and affiliation
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| V-D-51 M. WIlliamJduris
Di vision of Air Pollution Control
State of Chio Environnental Protection
Agency
Post O fice Box 1049
Col unbus, Chio 43266-0149

| V-D 52 M. Brad Jones
Saguache County Adm ni strator
Saguache County
Land Use Depart nent
Post O fice Box 326
Saguache, Col orado 81149

| V- D- 53 M. Mchael E. McDaniel, R S.
Rocki ngham County Departnent of Public
Heal t h

Rocki ngham County Governnental Center
Route 8, Box 701-J
Reidsville, North Carolina 27320

| V- D- 54 M. Leonard D. Verrelli
State of Al aska
Departnent of Environnent al
Conservati on
D vision of Environmental Quality
Post O fice Box O
Juneau, Al aska 99811-1800

| V- D- 55 M. Mchael R Lake
Chi ef of Engi neering
Air Pollution Control District
9150 Chesapeake Drive
San Diego, California 92123-1095

| V- D- 56 M. George N Kaya
Director of Public Wrks
County of Maui
Department of Public Works
200 South High Street
Wai | uku, Maui, Hawaii 96793
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TABLE 2-1. LIST OF WRI TTEN COMWENTERS ON THE PROPCSED
STANDARDS OF PERFORMANCE FOR MUNI Cl PAL
SOLI D WASTE LANDFI LLS
( CONCLUDED)

VWV V..V V.V VY.V V.V V.V.V.V.V. V.V V.V V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V. V. V. V.]
Docket item nunber@ Commenter and affiliation
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| V-D 57 M. Jonat han G eenberg
Browni ng-Ferris I ndustries,
| ncor por at ed
1150 Connecticut Avenue, N W
Sui te 500
Washi ngton, D.C. 20036

V-G 1 Ms. Dawn M Canpbel |
The Solid Waste Associ ati on of
North America
Post O fice Box 7219
Silver Spring, Maryland 20910

V-G 2 Senat or Joseph |. Lieberman
Senate O fice Building
Washi ngton, D.C. 20510

| V-G 3 M. Lanier Hckman, Jr., P.E., D.E E
Executive Director
The Solid Waste Associ ati on of
North America
Post O fice Box 7219
Silver Spring, Maryland 20910

Q4444444444444 44494444444444 4444444444 444444444444444444444444
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TABLE 2-2. LIST OF PUBLI C HEARI NG SPEAKERS ON THE PROPOSED
STANDARDS OF PERFORVANCE FOR MUNI Cl PAL
SOLI D WASTE LANDFI LLS

Q4444444444844 44494444444444444 4444444444444 444444444444444444

Docket item nunber?a Commenter and affiliation
D333 000000000)));
| V- F-3 M. Edward W Repa, Ph.D.

Nat i onal Solid Wastes Managenent
Associ ation

1730 Rhode |sland Avenue, NW

Washi ngton, D.C. 20036

| V-F-4 M. Robert Peters
The Solid Waste Associ ati on of
North America
Post O fice Box 7219
Silver Spring, Maryland 20910

| V-F-5 M. Jeff Dougl as
Wast e Managenent, | ncorporated
1155 Connecticut Avenue, N W
Suite 800
Washi ngton, D.C. 20036

| V-F-6 M. Rick QGakley
M. Richard Echols
Browni ng-Ferris I ndustries,
| ncor por at ed
1150 Connecticut Avenue, N W
Sui te 500
Washi ngton, D.C. 20036

Q4444444444444 44494444444444 4444444444 444444444444444444444444

aThe docket number for this project is A-88-09. Dockets are
on file at the EPA Headquarters in Washington, D.C
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On June 21, 1993, the EPA published a notice in the
Federal Register (58 FR 33791) providing information on

addi tional data being used in the devel opment of the final
NSPS and EG for MWl andfills. The additional data that were
made avail able for public comment included: (1) An updated
data base of site-specific landfill information from which Kk,
Lo pairs are cal cul ated and C\\C val ues are selected (the Kk,
Lo data base); (2) revised nodeling nmethodol ogi es used to
cal cul ate k val ues which are then used to estimate nati onw de
i npacts; and (3) the incorporation of energy recovery in the
nodel i ng of nationw de inpacts. The public comment period for
this notice was from June 21, 1993, to July 21, 1993. A tota
of seven letters comenting on the additional data were
received fromindustry representatives, governnental
entities, academa, and a private citizen. These conment
| etters have been recorded and placed in the docket for these
rul e maki ngs (Docket No. A-88-09, Category IV-L). Table 2-3
presents a listing of all persons submtting witten comments,
their affiliation, and the recorded docket item nunber
assigned to each comment letter. The comments that were
submtted are integrated with the comments and responses to
t he proposed NSPA and EG provi ded under sections 2.3 through
2.19 of this chapter.
2.2 CENERAL COWMENTS
2.2.1 Definitions

Comment: Two conmenters requested that definitions of

the ternms "encl osed conbustor” and "sufficient extraction
rate" be included in the definitions section, § 60.751.
Response: After considering the commenters' suggestions,
t he EPA added definitions in 8 60.751 for the terns "encl osed
conmbustor" and "sufficient extraction rate.”
Comment: One industry comenter (IV-D27) recomrended
changing the followng definitions in the proposed regul ations
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to make them consistent with existing solid waste (RCRA)
definitions: "commercial solid waste"; "controlled landfill™";
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TABLE 2-3. LIST OF WRI TTEN COMMENTERS ON THE NOTI CE OF
AVAI LABI LI TY FOR THE PROPOSED STANDARDS
OF PERFORMANCE FOR MUNI Cl PAL
SOLI D WASTE LANDFI LLS

Q4444444444944 44494444444444444 4444444444444 444444444444444444

Docket item nunber@ Commenter and affiliation
D233 000000000)));
| V-L-01 M. Kurt W R eke

Assi st ant Ceneral Counsel

Qgden Projects, |ncorporated

Post O fice Box 2615

Fairfield, New Jersey 07007-2615

| V-L-02 M. H Lanier H ckman, Jr.
Executive Director
The Solid Waste Associ ati on
of North America
Post O fice Box 7219
Silver Spring, Maryland 20910-7219

| V-L-03 M. Kurt W Rieke
Assi st ant Ceneral Counsel
Qgden Projects, |ncorporated
Post O fice Box 2615
Fairfield, New Jersey 07007-2615

| V-L-04 M. Thomas L. Connelly
121 Orange Ridge Drive
Longwood, Florida 32779

| V-L-05 Dr. Ranmana K. Rao
Seni or Engi neer
Mont gonmery County, Depart nment
of Environnental Protection
101 Monroe Street
Rockvill e, Maryland 20850

| V-L-06 M . Bharat Mat hur
Chi ef, Bureau of Ar
State of Illinois
Envi ronmental Protection Agency
2200 Churchill Road
Springfield, Illinois 62794-9276

| V-L-07 M. David R Wol ey
Executive Director
Pace University School of Law
Center for Environnmental Legal Studies
78 North Broadway
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VWite Plains, New York 10603
VWV V.V V..V V.V V.V V.YV V...V .V V.V .V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V.V. V. V. V.]
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"design capacity"; "industrial solid waste"; "municipal solid

waste landfill"; and, "sludge."
Anot her commenter (1V-D-32) indicated that the definition
of "controlled landfill" is not clear and should be restated

to say that "controlled landfills" are those landfills with
operating collection and control systens in place.
Furthernore the comenter requested the term "construction
permt" in the definition for design capacity be changed to
"operating permt."

Response: The terns applicable to this regulation are
defined in 8 60.751. The definitions for "comercial solid
waste", "industrial solid waste", and "sludge" are identi cal
to the definitions contained in the RCRA regul ations. The
terms "controlled landfill" and "design capacity" are defined
in this MSWlandfill NSPS regulation, but not under RCRA. The
term"nunicipal solid waste landfill" is defined wthin these
regul ations to assist in determning applicability with the
NSPS; RCRA defines the term "nunicipal solid waste |andfill
unit" for applicability under RCRA

As for the definition of "controlled landfill,"” a
landfill is considered controlled at the tinme a collection and
control systemdesign plan is submtted. Thus, a collection
and control system does not have to be operational for a
andfill to be controlled under this definition. The
definition of design capacity has been revised to state that
the design capacity will be specified in the construction or
operating permt. |If the maxi mum design capacity is not
specified in the permt, the reporting requirenents now all ow
it to be calculated using good engi neering judgnent.

Comment: One commenter (IV-D-27) suggested that the EPA
elimnate the use of the term"permanently closed landfill"
wi thin the preanble discussion since the definition of "closed
landfill" nmeans essentially the sane thing. Another commenter
(I'V-D-32) indicated that the definition of "closed landfill™
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in the proposed regulation differs fromtheir State's
definition of "landfill closure,” and al so does not address

t he common practice of closing discrete sections of the
landfill as they becone full. The commenter noted that these
units are typically closed according to an approved plan and
are no | onger subject to new regulations in his State. The
comenter requested clarification of this issue and suggested
that certification by a know edgeabl e engi neer or geol ogi st

occur prior to considering a landfill closed.

Response: The definition of "closed |andfill"™ contained
in the final regulation nmeans a landfill in which no
additional solid wastes wll be placed in the future. |If
additional solid wastes need to be placed in the landfill, a
notification of nodification [8 60.7(a)(4)] nust be filed and
the landfill wll no |longer be considered a closed |andfill.
In order to be considered closed, a landfill nust also neet

the criteria of 40 CFR 258.60. The term "permanently cl osed
landfill" is not contained in the preanble to the final
regul ati on.

Al t hough discrete sections of a landfill may be certified
as closed for purposes of RCRA these sections are
contributing to the overall NMOC em ssion rate of the entire
landfill and remain potentially affected by this regulation
because the overall NMOC em ssion rate is the basis for
applicability under these regul ations.

Comment: One commenter (IV-D-39) requested that the term
"readily accessi bl e" records be defined.

Response: Records in 8 60.758 of the final NSPS can be
ei ther paper or electronic records. Mst records nust be kept
for 5 years. The final rule specifies that these records may
be kept either on-site or off-site if they are retrievable
within 4 hours. A few types of records nust be kept readily
accessible for the |ife of the landfill or equipnment. These
records may al so be maintained either on-site or off-site.
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2.2.2 Wrding of the Standards

Comment: Several commenters (I1V-D-23, |1V-D 25, |IV-D 27,
| V-D-32, 1V-D-34) noted places within the Federal Reqister
notice that appeared to contain typographical errors or

erroneous cross references. Two comenters (I1V-D-23, |V-F-6)
noted that 8 60.753 of the proposed NSPS refers to the nethane
generation rate constant as 0.02/yr and 8 60.758 refers to the

met hane generative rate as 0.2/yr.

Response: The final regulations were reviewed and
t ypographi cal errors and erroneous cross references were
corrected.

Comment: Two commenters (1V-D 22, 1V-D 32) asked for
clarification about the term"D" in 8 60.753(a)(3)(ii) (A,
Tier 2, of the proposed NSPS, wondering if it is the same D
defined in Method 2E

Response: The commenter was referring to an equation
contained in Tier 2 at proposal. This equation was renoved
fromTier 2, in an effort to sinplify the Tier 2 requirenents.
In the final regulation, Tier 2 requires the owner or operator
to determ ne the NMOC concentration using a specified sanpling
procedure. The regulation requires at |east 2 sanple probes
to be installed per hectare of landfill surface that has
retained waste for at |east 2 years. Areas of nondegradabl e
solid waste should be avoi ded when installing the sanple
probes. No nore than 50 sanpl e probes are required,

regardl ess of the size of the landfill. |If nore than

50 sanples are taken, then all sanples nust be used in
determ ning the NMOC em ssion rate. The landfill owner or
operator will collect and anal yze one sanple of landfill gas

from each probe to determ ne the NMOC concentrati on using
Met hod 25C

Comment: One commenter (IV-D-4) indicated that the
nomencl ature for Cnvoc should be referred to in a nore
consi stent manner throughout the proposed regulation. The

2-29

kl k- 85\ 04



commenter further maintained that references to NMOC
concentrations and nonmencl ature be stated as ppnC (carbon

equi valent) as in Method 25C. The commenter asserted that if
the conversion factors are changed to consistently reflect the
carbon equivalent (instead of hexane as it is stated) then
changes within the regulation will need to be nmade to refl ect
t his.

Response: The EPA has reviewed the regul ati on between
proposal and pronul gation to renove any anbiguity regarding
the use of the term Cy\voc  The conversion factors in the
final regulation for NMOC consistently reflect the hexane
equi val ent .

Comment: One commenter (IV-D-38) suggested that "or
within 1 year after necessary State and |ocal permts are
i ssued, whichever is later"” be added to 8 60.752(b)(2)(ii).
Thi s paragraph requires the installation of LFG collection and
control systenms within 1-1/2 years of design plan submttal or
notification of intent to install a collection and control
system The commenter stated that the permt process is very
time consum ng

Response: The EPA considers the tinefranmes provided in
the final NSPS and EG to be reasonabl e, based on section 111
concerns. As stated in the preanble to the proposed
regul ations, the tinme all owed between submttal of the design
plan and installation of the collection and control system
takes into consideration necessary lead tinme for obtaining and
installing the system conponents. Wether or not a particular
landfill must also go through a permtting process and how
time consum ng that process may be will vary from State to
State, and this is best dealt with at the State | evel when the
pl ans for inplenmenting the NSPS and EG are devel oped.

Section 2.14.1 contains additional information on conpliance
tinmes.
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Comment: One commenter (IV-D-19) indicated the
regul ation should clearly state that 98 percent em ssion
reduction refers to reduction of NMOC col | ected by the gas
col l ection system not 98 percent of all landfill-generated
gases.

Response: All references to 98 percent em ssion
reduction within the NSPS and EG refer to reduction of NMOC in
the coll ected gas.

Comment: One commenter (IV-D-26) indicated that the RIA
shoul d be revised for the final rule. The comenter stated
that the conclusions in the RIA are sonetinmes not referenced
and that the docunent contains sone carel ess and biased text.
The comrenter al so suggested that the revised edition should
disclaimthe first edition.

Response: The RI A has been reviewed and revised in
conjunction with the final rule. The final RIAis included in
Docket A-88-09 as Item No. |IV-A-7. The EPA has nade every
effort to address pertinent issues in a fair and unbi ased
manner .

2.3 SELECTI ON OF THE SOURCE CATEGORY
2.3.1 Statutory Authority to Requlate
Comment: One commenter (IV-D-06) contended that RCRA

subtitle Dis the proper arena for addressing MSW I andfill

em ssions and that this standard shoul d not conme under
section 111 of the CAA. A second commenter (IV-D-18),
however, expressed agreenent with the EPA in listing MSW
landfills as a source category under Act section 111(b)(1)(A).
The second commenter (1V-D-18) agreed with the proposed
regul ation that for the purposes of ascertaining the NMOC
em ssion rate and design capacity, the entire landfill and al
its em ssions should be considered one landfill, i.e, the
affected facility.

Two commenters (IV-D-5, |V-D55) argued that NMSW
landfills should be regul ated under section 112, the NESHAP
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program rather than under section 111. One comrenter
(I'V-D-55) contended that air em ssion regulations in that
State were the result of concern for toxic air inpacts, health
concerns and fire hazards that had no particular correl ation

to landfill size. The commenter (I1V-D-55) cited an exanpl e of
a school playground built on top of a closed landfill, where
students and teachers had reported illnesses correlating with

em ssion epi sodes. The comenter (1V-D-55) noted a variety of
section 112 HAP's that are often found in LFG

Two comrenters (IV-D-5, 1V-D-44) stated that because NMOC
exist inrelatively insignificant amounts in their States, the
proposed regul ati on woul d be an unnecessary burden and strain
on scarce resources. One of these commenters (IV-D-44)
mai ntai ned that landfill regulations should fall under the
control of State and |local air pollution agencies. Another
comenter (IV-D-42) stated that nethane gas and/or |eachate
has never been produced in significant anpunts in their area,
and did not appreciate a mandatory "nethane gas regul ation."

Response: The regulation of MSWI| andfill em ssions
originally was considered during deliberations under a RCRA
subtitle D rulemaking. 1In 1987 the Adm nistrator decided to
regul ate these em ssions under the authority of the Clean Ar
Act. After further consideration, the EPA announced in the
Federal Register on August 30, 1988 (53 FR 33314) their
decision to regulate MSWIlandfill em ssions under section 111
of the CAA

As di scussed in the proposal preanble, section 111 NSPS

and EG are issued for categories of sources which cause, or
contribute significantly to, air pollution which may
reasonably be anticipated to endanger public health or welfare
(56 FR 24468; May 30, 1991). Evidence fromthe EPA and State
studi es show that MSW Il andfills rel ease air pollutants that
have adverse effects on both public health and welfare. For
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this reason, the EPA chose to regulate MSWIlandfill em ssions
under section 111.

The RCRA subtitle D establishes a framework for
controlling the managenent of nonhazardous solid waste.
Because the intent of this rule is to regul ate em ssions of
| andfill gas, and not solid waste, this regul ation has been
devel oped under the CAA instead of under RCRA. Sone
requirenents in the RCRA subtitle D regulation are referenced
within the NSPS and EG and are necessary to achi eve conpliance
with these regul ations.

The CAA as anended (1990 Anendnents) revised the approach
for regul ating HAP em ssions under section 112 and requires
that the EPA publish a |ist of categories of sources having
the potential to emt 10 or 25 tons/yr in the aggregate of any
HAP [isted in section 112. MW/l andfills are a source of such
HAPs and therefore were included on the source category |ist.
MSW | andfills not emtting above the regulatory cutoff under
the NSPS and guidelines may still neet the section 112
criteria. Thus, the HAP em ssion potential of such landfills
and the need for control of HAP's from nmunicipal landfills
wll be evaluated in the future as part of that program
Additionally, State and | ocal governnents nay address
site-specific issues under their own air toxics prograns.

Despite the listing under section 112, it was decided to
continue with the section 111 regul ati ons because they address
the range of health and welfare concerns related to landfill
gas em ssions. Furthernore, because they have already been
proposed, section 111 regul ations can be promul gated nore
qui ckly than section 112 regul ati ons thereby achi eving
benefits of earlier control at landfills with NMOC em ssions
above the cutoffs. In response to commenters who are
concerned about the burden of the regulation, the final
regul ation includes both a design capacity exenption and an
em ssion rate cutoff to determine if controls are required
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t hereby focusing control efforts on those landfills where the
greatest em ssion reductions can be achieved and control is
nost reasonable. This will greatly reduce the burden on snal
landfills who would incur high costs if they were required to
apply controls, but would see only small em ssion reductions.
The proposed regul ati ons are not nethane gas regul ati ons.
The designated pol lutant of concern is MSWIlandfill em ssions
because it has been determned to be a threat to the
envi ronnent and public health. The group of conpounds, NMOC,
was chosen as the surrogate pollutant for landfill em ssions
because NMOC i ncl udes those LFG constituents of nobst concern
to the environment and public health. Only landfills emtting
NMOC greater than the regulatory cutoff are required to
install controls.
2.3.2 Health and Wl fare Concerns
Comment: A nunber of commenters addressed the EPA' s

consideration of the five areas of concern regarding potenti al
adverse health and welfare effects of air em ssions from MSW
landfills. The five major effects of MSWlandfill air

em ssions are: (1) human health and vegetation effects caused
by ozone fornmed from nonnet hane organi ¢ conpound em ssi ons,

(2) carcinogenicity and ot her possible noncancer health
effects associated with specific MSWIlandfill em ssion
constituents, (3) green house effects from nethane em ssions,
(4) explosion hazards, and (5) odor nui sance.

Three commenters (1V-D-26, 1V-D-39 and | V-F-3, |IV-F-4)
stated that the five concerns have not been quantified or
properly justified in the EPA's analysis. Two commenters
(I'v-D-26, 1V-F-4) stated that these five concerns can better
be addressed using a perfornmance standard.

Several comenters (I1V-D-2, IV-D-17, |1V-D 18, |V-D 45,
| V-D-55, |IV-L-1) expressed concern for the effects MSW
em ssions can have on public health. One commenter (IV-L-1)
contended that the proposed NSPS was insufficiently inclusive

2-34

kl k- 85\ 04



and stringent to protect public health and the environnent.
The comrenter (lIV-L-1) requested that the EPA reconsider

whet her the CAA conpliance and health risk inplications have
been addressed by the proposed NSPS. Two of the commenters
(I'v-D-18, 1V-D-45) argued that LAER and not BDT shoul d be used
in nonattai nnment areas to better protect public health.

Anot her commenter (1V-D-55) was concerned that the proposed
regul ations would divert funding fromsnmall, nore hazardous
landfills to larger, renote landfills which are | ess hazardous
to public health. A third commenter (IV-D 2) suggested

i ncreasing the stringency of standards for landfills |ocated

3 or fewer mles froma residence.

One commenter (1V-D-19) requested that basic information
regardi ng the magni tude of effects a landfill and its
em ssions may have on the surrounding | and area be consi dered
in the final regul ation because it could either justify
additional controls or justify the reduction of controls.

Anot her commenter (1V-D 39) added that the proposal BID
provi des information on the effects of ozone on | aboratory
animal s and vegetation, but does not quantify the role
landfill air em ssions play in endangering public health or
wel fare. Therefore, the contribution of landfill air

em ssions to ozone formation and its resulting inpact on the
envi ronment and human heal th cannot be determ ned. Also, the
commenter argued that existing studies have shown that the
carcinogenic risks associated with landfill em ssions are
actually very low (1 x 10-6 to 1 x 10-8) and that such | ow
ri sk sources are not typically regul at ed.

The comenter (1V-D-39) stated that no data are presented
on the contribution and effects that landfill-derived nethane
plays in the alleged "global warm ng" process. The comenter
stated that the existing data suggest that landfills as a
nmet hane source are a snall conponent of the total nethane
generated and rel eased into the atnosphere.
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Anot her commenter (1V-D-17) was concerned with the danger
i nposed on nearby residential areas by the existence of toxic
organi ¢ conpounds in LFG and the threat of explosion due to
vol atil e gases.

The commenter (IV-D-39) stated that although the
expl osi ve hazard of methane mgration into on-site and off-
site buildings is well docunented, the control of nethane for
expl osi ve hazards is already addressed in subtitle D of RCRA
Therefore, this regulation will do little to reduce the
potential of such hazards since appropriate controls are
al ready mandat ed under existing | aw

The comenter (IV-D-39) stated that odor contro
practices are presently being addressed in the revisions to
RCRA subtitle D. The commenter al so asserted that the
techni cal data presented and the anal ysis performed do not
clearly justify the regulation. Al so, the comenter critiqued
the five areas of concern identified by the EPA as
justification for the standard.

The comrenter (IV-D-39) stated that the courts have
rightfully insisted that a variety of factors, such as costs,
health and environnental inpacts, nonair quality inpacts, and
energy requirenents be evaluated in fornmul ati ng new source
standards pursuant to section 111. The commenter asserted
that the proposed standards are inconsistent, both with the
expressed terns of section 111 and the regul ati ons pronul gat ed
t her eunder.

Response: The EPA is regulating MSWIlandfill em ssions
to address threats to public health and wel fare posed by
landfill em ssions on a nationw de basis. Recognizing that
i ndividual MSWIlandfills contribute to these nationw de health
and wel fare concerns, the EPA has fully considered these
i ssues for this section 111 rul emaking. The EPA addressed the
five areas of concern to public health and welfare to the
extent possible using the avail able sources of infornation at
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proposal. The proposal preanble, BID, and RI A provided the
basis for addressing these concerns as well as discussions on
cost benefit anal ysis.

As stated in the proposal preanble (see 56 FR 24469;
May 30, 1991), NSPS inplenent section 111(b) of the CAA and
are issued for categories of sources which cause or contribute
significantly to air pollution which may reasonably be
anticipated to endanger public health or welfare. 1In
addition, an NSPS requires these sources to control em ssions
to the I evel achievable by BDT considering costs and any
nonair quality health and environnmental inpacts and energy
requi renents. As such, the proposed standards conformto
section 111 of the CAA. Al of the relevant factors were
consi dered and the EPA's decisions regarding these factors
were summarized in the preanble to the proposed NSPS
(56 FR 24468; May 30, 1991).

Section 111 standards deal with em ssions of concern
t hrough establishing technol ogy-based, not risk-based,
standards. The level of control required under the
section 111 NSPS programis BDT. The NSPS nay assist States
in achieving the NAAQS, but this is not the focus of the NSPS.
States can institute nore stringent requirenents for any
source to address State or |ocal issues, including provisions
requiring the use of LAER Under the NSR program either BACT
in attai nment areas or LAER in nonattai nnent areas are
determ ned on a site-specific basis. The BACT or LAER nust,
at a mninmum be equivalent to the BDT under any applicable
NSPS, but may al so be nore stringent.

The comment er concerned about smaller, nore hazardous
landfills focussed on air toxics. As discussed in the
previ ous paragraph, air toxics at landfills emtting above the
regul atory cutoff will be reduced by these regul ations, and
the EPA also intends to address HAP em ssions at MSW Il andfills
specifically under section 112. Additionally, the inclusion
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of MSWIlandfill em ssions on the PSD significance |list and the
pronmul gati on of these NSPS and gui del i nes should provide
funding relief to State air programboards. Title V of the
CAA required that States collect fees fromall sources subject
to regul ati on under the CAA, and the EPA pronulgated this
operating permt programon July 21, 1992 (57 FR 32250).

As stated in the preanble to the proposed regul ati ons,
landfills emt methane, which has been identified as a
greenhouse gas contributing to global climte change. Because
the rate and magni tude of these changes are uncertain, a
gquantitative assessnent of climate change inpacts was not
performed. However, nethane reductions were quantified, and
t he NSPS and gui delines together wll reduce nethane em ssions
by over 47 mllion My (expressed as NPV). The President's
1993 dimate Change Action Plan calls for the pronul gation of
the landfill gas rule.

Expl osi on hazards for nethane at the boundary of the
landfill are addressed directly under RCRA. This regulation
woul d suppl enent RCRA and reduce the threat of explosions al
over the landfill site, as well as offsite at controlled
landfills through the destruction of LFG Hazardous air
pollutants fromlandfills would al so be reduced through these
regul ations, and nunicipal landfills have al so been listed for
future regul atory devel opnent under section 112 of the CAA
(see 57 FR 31576; July 16, 1992).

Because of the difficulty in describing MSWI andfill
em ssion levels that can be causally linked to the risk of
fire or explosion, the EPA did not attenpt to quantify these
effects. Chapter 2 of the proposal BID describes these

effects in greater detail. Although RCRA addresses expl osion
hazards, not all landfills will be subject to RCRA. Explosion
potential will be reduced at all landfills that nust instal

collection and control systens as a result of these
regul ations. Al of these concerns, whether addressed
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qualitatively or quantitatively, contributed to the EPA's
decision to regulate MSWIl andfills under section 111 of the
CAA.

Because odor perception and inpact is subjective, it is
difficult to quantify the degree of unpl easantness of odor.
Therefore, the EPA has addressed the adverse effects of odors
qualitatively in its analysis. Because NMOC are a precursor
to ozone, the NSPS and EG should provide a reduction in ozone
formati on. However, the effect of NMOC on ozone formation has
not been accurately quantified and has only been addressed
qualitatively.

The commenter asked that the effects one particul ar
exi sting MSW Il andfill has on surroundi ng areas be consi dered
in the regulation. However, NSPS under section 111 of the CAA
must require the application of BDT that addresses public
health and wel fare concerns at all affected landfills. The
BDT established for this rul emaking requires all affected
landfills to install collection and control systens if their
cal cul ated NMOC em ssion rates exceed the em ssion rate
cutoff. Also, State and | ocal agencies have the flexibility
to consider any site-specific public health and welfare
concerns in developing their own regulatory and permtting
prograns and establishing additional control requirenents.

Comment: One commenter (IV-L-1) encouraged the EPA to
i mredi ately begin to conduct studies in preparation for the
8-year review. The commenter discussed pollutant-specific
cancer risks of benzene and vinyl chloride.

Response: The section 111 standards are technol ogy
based standards and as such do not address specific health
risk. Wiile section 111 requires periodic review of
standards, that review does not include health risk
estimation; rather, it addresses whether the standards reflect
BDT, considering technol ogy advances and ot her factors. The
commenter may be confusing the section 111 (NSPS) and
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section 112 (NESHAP) progranms. The CAA requires a review of
residual risk 8 years after NESHAP are promul gated under
section 112. This provision does not apply to NSPS.

Municipal landfills are |listed as a source category that emts
hazardous air pollutants and NESHAP wi || be devel oped in the
future.

2.4 SELECTI ON OF THE AFFECTED AND DESI GNATED FACI LI TI ES

Comment: Three commenters (1V-D-17, 1V-D-39, 1V-D48)
cautioned the EPA that controlling landfills which have
accepted waste after Novenber 8, 1987 and which may have
closed prior to May 30, 1991 is unfair, and woul d pose an
econom ¢ burden, because these landfills will have no neans to
rai se the funds needed for installation of collection and
control systens. One of the commenters (IV-D 17) suggested
that a requirenent be included in the final rule for an
econom ¢ and fiscal analysis to determne the feasibility of
applying the em ssion guidelines "retroactively.” G ven that
a retroactive cutoff date was set, the comenter suggested
that an alternative cutoff date, ranging from 1965 to 1970,

m ght be appropriate for landfills |arge enough to warrant
regul ati on, because such landfills mght still be producing
NMOC.

Two commenters (1V-D-26, 1V-D39) recommended that an
existing facility be defined as a facility that had received
waste on or after May 30, 1991, the date of proposal, instead
of Novenber 8, 1987. One of the commenters (IV-D-26) stated
that the costs for conpliance with the Novenber 8, 1987 cutoff
date are significant. One of the comenters (1V-D39) argued
that owners of closed facilities historically have not been
required by the EPA to inplenent controls and that the
envi ronnmental benefit gained by the inclusion of older
landfills would be nmuch I ess than the benefit of controlling
open landfills because older closed |landfills typically have
em ssion levels that are nuch | ower than newer sites.
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The comenter (l1V-D-39) asserted that |ocational data for
these facilities is not readily avail able and woul d be
difficult to obtain because nost States did not maintain such
records despite the requirenent of the 1984 RCRA anendnents.
Additionally, the commenter reported that a conparison of
recent surveys shows that States were not capable of reporting
the sanme data consistently and that differences between data
sets were sonetines as great as 100 facilities.

Response: As discussed in section IV.D of the proposal
preanbl e under "Sel ection of the Affected and Desi gnated
Facilities," the EPA requested comment about the ability of
States to identify those landfills which may have cl osed after
Novenber 8, 1987, and the appropriateness of this date as a
cutoff for applicability. The EPA typically does not
establish operating standards through section 111(d) of the
CAA for sources no |onger operating. However, during the
devel opment of these standards and guidelines, the EPA found
that a typical landfill is likely to generate landfill gas at
a maximumrate at, or soon after, closure and that the
generation rate would steadily decline thereafter.

A significant nunber of landfills have cl osed after
Novenber 8, 1987, prior to 1991, and may still have em ssions
above the regulatory cutoff that pose a risk to public health
and welfare. For this reason, the EPA considers it
appropriate to regulate these landfills under section 111(d)
of the CAA

Faced with the adm nistrative and policy conplexities of
regul ating closed facilities, the EPA | ooked for an approach
that was likely to | ead to reasonabl e success in reducing
em ssions w thout establishing unreasonabl e requirenents.

The Hazardous and Solid Waste Amendnents to RCRA of 1984
required States to establish a permt programor other system
of prior approval to ensure that facilities receive household
hazardous waste or small quantity generator hazardous waste
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are in conpliance with 40 CFR part 257, "Criteria for
Classification of Solid Waste Di sposal Facilities and
Practices." This permt programwas to be established by
Novenber 8, 1987. The EPA views this permt programas a
readily avail able resource for States to use in inplenenting
today's guidelines and judged States would be able to identify
active facilities as of this date. For these reasons, the EPA
has defined a designated facility as an existing landfill that
recei ved waste on or after Novenber 8, 1987, or has additional
capacity which may be filled in the future.

Wth regard to the suggested cutoff dates of 1965 to
1970, many States |lack the informati on necessary to identify
all landfills that closed that | ong ago.

Section 111 of the CAA defines a new source as one
commenci ng construction on or after the date of proposal
(May 30, 1991) of the applicable standard. Therefore, the
di stinction between new and existing MSWlandfills was not
determ ned as a part of this rul emaking, but was set at the
date of proposal, as mandated by the CAA

The focus of the rulemaking is control of the designated
pollutant, MsSWIlandfill em ssions, at new and existing MSW
landfills. Any landfill subject to the em ssion guidelines
accepting waste or having capacity available for future waste
accept ance between Novenber 8, 1987, and the proposal date
woul d have to exceed the regulatory cutoff before installation
of collection and control systens woul d be required.

Even though the actual decline in the em ssion rate
varies fromlandfill to landfill, in general landfills closing
prior to 1987 emt at declining rates, while landfills closing
after the 1987 cutoff date may warrant control. However, as
stated in the proposal preanble, the nodel and information
presented in the proposal preanble and BID are appropriate for
application to older landfills, and States are encouraged to

2-42

kl k- 85\ 04



use themto assess the em ssion potential of any closed
landfills of concern under the em ssion guidelines.

The EPA found that the majority of landfills are either
part of a municipal systemor else corporately owned. There
are few i ndependently owned and operated landfills. [If an
i ndividual landfill does not have adequate resources, a State
may consi der making a case-by-case showing for the landfill,
or a group or class of landfills, that a | ess stringent
em ssion guideline is warranted. Under 40 CFR 60.25(f), a
State may apply a less stringent standard based on
unr easonabl e cost, physical inpossibility, or other factors
specific to the landfill or class of landfills that nake
application of a less stringent standard significantly nore
reasonable. States may submt such case-by-case
determ nations to the EPA for review as part of the submtta
of their plan to inplenent the EG

Comment: One commenter (IV-L-1) recommended that al
desi gn and construction plans for new landfills, or expansions
of existing landfills, contain active landfill gas collection
and control systens, regardl ess of the anticipated di sposal
capacity.

Response: The final rule requires only those landfills
that exceed the em ssion rate cutoff of 50 My/yr to install a
collection and control systemto control em ssions of NMOC
The EPA encourages owners or operators of new landfills or
existing landfills that are in the process of expanding to
begin planning for collection and control systens if they
antici pate ever having a design capacity that woul d exceed
2.5 mllion My or 2.5 million m and an enission rate of
50 My/yr. The EPA has included a design capacity exenption of
2.5mllion My or 225 million m in the final rule and
estimates that this will exenpt approximtely 90 percent of
affected landfills fromthe recordkeeping and reporting
requi renents of the rule. These landfills are excluded for
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reasons described in section 2.4.1.1. The final rule focuses
on control of larger landfills where there is the greatest
em ssion reduction potential and reduces the regul atory burden
on small entities. The EPA will not require an owner or
operator to include active landfill gas collection and control
systens in their design plans if they do not anticipate
exceedi ng the design capacity exenption and the 50 My/yr
control applicability cutoff. The MACT standard that nust be
promul gated in the future for municipal landfills will exam ne
whet her smaller landfills have significant hazardous air
pol | utant em ssi ons.
2.4.1 Exenptions from Control

Comment: One commenter (IV-D-8) requested exenption from

t hese regul ati ons, based on the adm nistrative and cost
burdens, for all industrial/nmunicipal solid waste disposal
facilities where | ess than 15 percent of waste is NMSW

A second comenter (IV-D-6) stressed that landfills that
accept |arge anobunts of MAC ash shoul d be regul ated under RCRA
subtitle D rather than under the CAA and that landfills
accepting only MSWshoul d be regul ated by the proposed
st andar ds.

A third coomenter (1V-D27) recommended that the
regul ation all ow owners and operators to denonstrate that sone
ol der portions of the landfill may be virtually nonproductive
and, therefore, not warrant the placenent of collection wells.
The comrent er suggested that exclusion provisions simlar to
t hose established for asbestos deposition be crafted.
Addi tionally, the commenter proposed that gas generation rate
cal cul ations should not be required for areas excluded from
the system since the rates could only be determ ned from an
active collection system

In addition, the commenter (IV-D-27) proposed that the
provi sions for exenpting areas of asbestos deposition in the
gui del i nes be extended to the NSPS, noting that asbestos w ||
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continue to be disposed of in MSWlandfills. The comenter
further noted that docunentation of the deposition area may
not be avail able, and warned that erroneous drilling through
asbestos may occur if the owner is required to keep the

excl uded areas below 1 percent em ssion potential. The
comment er reconmended greater flexibility in excluding areas
of asbestos deposition.

Anot her commenter (1V-D-39), however, recomended the
elimnation of the exclusion for areas of a landfill based on
the presence of asbestos and nondegradable materials. The
commenter asserted that these exclusions will |ead to unequal
enforcenment of the regul ations and not provide the |evel of
envi ronnmental protection that the EPA seeks. The comrenter
argued that an operator hypothetically could, through the
acceptance of very small quantities of asbestos, landfill the
waste so that nost of the landfill's area is excluded fromthe
requi renents pertaining to the installation of gas recovery
wells. Also, since many landfills have di sposed of
nondegr adabl e material as the landfilling operations
progressed and few have records of disposal |ocation,
regul atory enforcenent of this section would be difficult.

Response: Wiile it is true that many MSWI| andfills have
accepted non-MSWin sonme quantity, the regul ati ons do not
exenpt these landfills fromthe standard because the LFG
em ssions depend on the organic material in the waste, not on
the origin of the waste. The em ssions of concern, LFG
em ssions, result primarily from degradati on of organic
material, which may result from deposition and degradati on of
MSW industrial solid waste, commercial solid waste,
conditionally exenpt small quantity generator waste or
nonhazardous sludge. Al of these wastes may contribute to
LFG em ssions. Therefore, the MSWIlandfill definition nust
include all of these constituents, and does not include a
percent age MSW cut of f.
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The final regulations are structured to require
col l ection and control based on NMOC em ssion potential, and
the em ssion rate cal cul ati ons are based on the anount and age
of the waste, regardless of its origin. As provided in
8 60.754 of the NSPS, the em ssion rate cal cul ati ons include
summ ng the individual em ssion rates fromeach yearly subnass
of waste material. Areas may be excluded fromthe collection
systemonly through three nechani sns: docunentation nust be
provi ded for nonproductivity due to age, nonproductivity due
t o nondegradabl e nature (e.g., cenent, MAC ash), and the
presence of asbestos.

A der "nonproductive" organic waste will likely be
emtting at sone low rate, and the regul ati on woul d exenpt
such an area fromcontrol provided that its cal cul ated
em ssion potential can be shown to be I ess than 1 percent of
the overall em ssion potential of the landfill. |If the age
and mass of an older area is known, the current em ssion rate
for that submass can be cal cul ated and conpared to the overal
em ssion rate. Since em ssions fromeach yearly subnass
decline with age, the actual ages of these subnasses wll
govern how many of these submasses may be excl uded from
control before the 1-percent Iimt is reached. The data and
cal cul ations that provide the basis for excluding such areas
nmust be docunented and provided to the Adm nistrator upon
request.

Landfills receiving wastes other than, or in addition to,
MSW may, however, be able to denonstrate an em ssion rate
bel ow the regul atory level, via the provisions for the
excl usi on of nondegradabl e areas of the landfill. These
provi sions would |ikely exenpt dedicated landfills receiving
only denolition waste or MAC ash because such landfills may
not emt above the em ssion rate cutoff. Nondegradabl e waste,
such as cenent or MAC ash, is exenpted because it is not
contributing to the LFG em ssion rate, and these provisions
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specify that the mass of nondegradable refuse is not to be

i ncl uded when estimating em ssions. |In the final NSPS, the
1-percent condition is not required of asbestos or

nondegr adabl e materi al, provided that docunmentation is

provi ded on the nature, date of deposition, |ocation, and
anmount of material deposited. This approach is preferable to
excluding landfills that accept a certain percent of MAC ash
fromthe NSPS and EG because landfills that accept a m xture
of MAC ash and MSWmay still emt significant anounts of
landfill gas fromthe MSWand may warrant control. Regulating
such landfills only under RCRA instead of the NSPS and EG
woul d not necessarily address the air pollution concerns.

The intent of the exclusion for asbestos was to avoid a
known, docunmented hazard, rather than to permt circunvention
of the regul ations based on either a hunch about the presence
of asbestos or poor managenent practices. The EPA wll all ow
excl usi ons based on asbestos deposition only for those cases
where such deposition is managed and fully docunent ed.

As discussed in the previous response, a State may nake a
case- by-case showing for the landfill, or a group or class of
landfills, such as a landfill where a very small percent of
the waste is MSW that a |l ess stringent em ssion guideline is
warranted if the criteria in 40 CFR 60.25(f) are net.

Comment: One commenter (IV-D-54) stated that alternative
st andards shoul d be proposed for facilities in cold regions
t hat have reduced their LFG em ssions by using designs that
freeze the waste. The commenter suggested that if a
tenperature nonitoring systemcan assure that the waste is
stored at a tenperature below freezing, then a gas collection
and control system shoul d not be required.

Response: The regul ation provides for a situation such
as this. A low NMOC em ssion rate can be verified through
sanpling and anal ysis using Method 25C. [If the NMOC em ssion
rate is below 50 My/yr, installation of a gas collection and
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control systemis not required. However, if the NMOC
concentration is high enough to result in a cal cul ated NMOC
em ssion rate above the em ssion rate cutoff, the landfill
woul d warrant control under these regulations. For existing
landfills, a State could establish an alterative emssion rate
cutoff based on the criteria provided in 40 CFR 60. 24(f).

Comment: After the notice of data availability
(58 FR 33790, June 21, 1993), one commenter (IV-L-5) inquired
as to what types of materials other than nonprocessible
materials (white goods), could be excluded from consideration
as MSWfor nodelling air em ssions for use in determning
whet her collection and control systens should be installed.

Response: The EPA did not request comrent on materials
exenpted fromcontrol in the notice of data availability. The
EPA assunmes that by the term nonprocessible materials (white
goods) the commenter is referring to either nondegradable
mat eri als or nonproductive areas. Under 8 60.759(a)(3)(i) of
the final rule, segregated areas of asbestos or nondegradabl e
materials may be excluded fromcontrol if docunentation is
kept on the nature, date of deposition, anmount and, |ocation
of the waste. Nondegradable waste, such as denolition waste
or MAC ash, is exenpted because it does not contribute to LFG
em ssions. Under 8 60.759(a)(3)(ii) of the final rule, older,
nonproductive areas of the landfill may be excluded from
control, if the total of all excluded areas contributes |ess
than 1 percent of the total anmount of em ssions fromthe
landfill and they are docunented.

2.4.1.1 Design Capacity Exenption

Comment: Several comrenters (listed below discussed the

proposed design capacity exenption of 100,000 My. One
comenter (IV-D-7) contended that because of the current costs
associated with the siting, permtting, and devel opnent of
landfills, no additional MSWI andfills having design
capacities less than 100,000 My will be built. The comrenter
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said that the exenption |level should be raised to 1.0 mllion
My because the cal cul ati on nethod used in the regul ation
overesti mates NMOC em ssions. Two commenters (I V-D- 20,

| V- D-54), suggested an exenption |evel of 550,000 My because
they reasoned that landfills smaller than this would not emt
nmore than 150 My/yr anyway. The commenters contended that the
| oner exenption | evel would unnecessarily increase the

regul atory burden of the standard, and wi |l burden snal
landfills and State regul atory agencies. Another conmmenter
(I'V-D-51) also argued that the proposed design capacity
exenption | evel was too | ow.

One industry comenter (1V-D-27) approved of a design
capacity exenption |evel of 100,000 My, but also noted that
there would still remain considerable burden for snal
landfills that would be exenpted at Tier 1, noting that about
35 percent of Tier 1 MSWlandfills are never required to
install controls. The commenter appl auded the conservative
basis for review of MSWlandfills to identify those warranting
gas control and praised EPA's effort to obtain information
fromthe regul ated conmunity. The comrenter recomended,
however, that all MSWIlandfills be evaluated for NMOC emni ssion
rates, instead of only those above the design capacity
exenption | evel.

Anot her commenter (1V-D 36) agreed, suggesting that if
LFG is an environnental concern, then all landfills,
regardl ess of size, should be regulated, or at |east nonitored
to determine if control is necessary.

Anot her comrenter (1V-D-39) asserted that the 100,000 My
cutoff is not based on technical justification or cost/benefit
anal yses using NMOC em ssion data. The commenter stated that
small landfills that are poorly designed and operated may have
em ssion |l evels that exceed levels found at |arge, properly
desi gned and operated landfills. The commenter asserted that
all owners or operators should be required to report em ssion
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| evel s that have been certified by an appropriate
prof essional, such as a professional engineer.

Response: These regul ations, including the design
capacity exenption |evel, are based on NMOC em ssion
potential. After BDT was determ ned, the design capacity
exenption was selected to reduce the paperwork burden on
landfills that typically would not have a cal cul ated NMOC
em ssion rate | arge enough that controls would be required.
The design capacity exenption was re-evaluated in the interim
bet ween proposal and promul gati on, and has been revised to
2.5mllion My or 2.5 mllion md.

The proposed design capacity cutoff of 100,000 My of
waste was chosen so that no landfill would be exenpted and
have actual em ssions above the em ssion rate cutoff. Several
comments were submtted requesting an increase in the

exenption level. An increase would relieve additional owners
and operators of small landfills fromthe em ssion estimation
and control requirenents. 1In addition to the comments,

changes to the data base and the em ssion nodeling val ues
pronpted the design capacity exenption | evel reeval uation
The new desi gn capacity anal ysis evaluated a range of options
from 500,000 Mgy to 4.0 mllion My of waste. Two inportant
considerations in the selection are the nunber of landfills
exenpted and the anount of potential NMOC em ssion reduction
| ost fromthe exenpted | andfills.

The 2.5 mllion My exenption | evel would exenpt
90 percent of the existing landfills while only | osing
15 percent of the total NMOC em ssion reduction. Therefore,
2.5 mllion My was chosen since |losing 15 percent of the
em ssion reduction is a reasonable tradeoff to relieve as many
smal | business and nunicipalities as possible fromthe
regul atory requirenents while still maintaining significant
national em ssion reduction. The 2.5 mllion My exenption
| evel excludes those landfills, both public and private, would
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be at least able to afford the costs of collection and control
systens. The | owest val ue consi dered, 500,000 My, only all ows
slightly nore than 1 percent of the total em ssion reduction
potential to go unregul ated; however, only 62 percent of the
landfills are exenpted. Under this option, a |arge proportion
of landfills would be required to perform annual em ssion

cal cul ati ons and woul d experience significant recordkeeping
and reporting burdens, even though they would never reach

50 My/yr and woul d never be required to install controls.

The hi ghest capacity value considered, 4.0 mllion My, would
al |l ow over 20 percent of the potential em ssion reduction to
go unregul at ed.

Since sone landfills record waste by vol unme and have
their design capacities calculated in volunme, EPA also
establ i shed an equival ent design capacity exenption of
2.5 mllion mM of waste. The density of landfilled solid
waste varies fromlandfill to landfill depending on several
factors, including the conpaction practices. Any |landfil
that reports waste by volune and wi shes to establish a mass
desi gn capacity nmust docunent the basis for their density
cal cul ati on.

All MSWIlandfills above the design capacity exenption
| evel (maxi mum design capacity) nust periodically calcul ate
their annual NMOC emission rate to determne if controls are
warranted. See responses in section 2.15, "Reporting and
Recor dkeepi ng", for consideration of the resulting paperwork
burden. The EPA remains convinced that control of landfills
smal l er than the design capacity exenption is a reasonabl e
tradeoff to focus effort on those landfills with the highest
potential for em ssion reductions. However, States have the
freedomto require additional nonitoring, LFG collection, or
control to address State concerns. At the tinme MACT standards
are devel oped for landfills under section 112 of the CAA EPA
wi |l assess the HAP em ssion potential fromlandfills and
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deci de whether snmaller landfills warrant control for HAP
em ssi ons.

2.4.1.2 Co-conbustion of Landfill Gas

Comment: One commenter (IV-D-16) suggested that the

proposed regul ati ons do not account for the possibility that
sonme encl osed conbustors could be used for conbusting fuels
other than LFG In particular, the conmenter was concer ned
about MAC' s subject to the NSPS for MAC' s that al so conbust
LFG The commenter reconmended that the standards be changed
to exclude facilities which are already regul ated by other
standards of performance and/ or em ssions guidelines

pronmul gated under the CAA fromthe requirenents of these
regul ations. The comrenter al so suggested the regul ations
shoul d provide a different emssion |imt for facilities
burning LFG along with other fuels. The comenter requested
that the conpliance test nmethod be appropriate for use with
LFG and LFG m xed with other fuels, and noted that
co-conbustion may affect the test nethods provided in these
regul ati ons.

Response: The EPA does not consider it difficult to
denonstrate either a 98-percent reduction in NMOC or a 20 ppnv
TOC concentration when LFG is conbusted in an MAC. Because
the format of the MAC NSPS is a set of emssion limts for
i ndi vi dual pollutants, while the format for this NSPS is a
performance standard for total NMOC, the performance tests in
the NSPS for MAC's differ fromthe performance test provided
in these regulations. Wen only LFGis fired in a conbustor,
it will be subject only to the control requirenments of this
NSPS and EG

I n addressing the comenter's concern, the EPA | ooked for
ways to relieve undue regulatory overlap while still ensuring
that BDT is not conprom sed. The final regulation clarifies
that alternative nethods of conpliance denonstration can be
used if approved by the Adm nistrator. For exanple, for a
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situation when both LFG and refuse is conbusted in an MAC

si mul t aneousl y, a design analysis and any other information
denonstrating that the standards can be continuously achieved
must be submtted to and approved by the Adm nistrator.

In the devel opnent of the Hazardous Organi cs NESHAP ( HON)
and previous NSPS for process vents that may be controlled by
routi ng organic-containing gases to boilers, the EPA
determ ned that a performance test would not be required for
boil ers or process heaters with a design heat input capacity
of 44 MNor greater. Analysis shows that when vent streans
are introduced into the flanme zone of these boilers and
process heaters, over 98 percent reduction or an outlet
concentration of 20 ppnv is achieved. Therefore, a
performance test is not necessary. |f, however, the gas
streamis conbusted in a boiler or process heater with a
desi gn heat input capacity of |less than 44 MW a perfornance
test to denonstrate 98 percent NMOC reduction or 20 ppnv is
still required. The final NSPS has been anended to
i ncor porate these provisions.

2.4.2 Selection of the Tier Default Val ues

Comment: Three commenters (1V-D-4, IV-D-7, 1V-D26 and
| V-F-6) contended that the NMOC default concentration of
8,000 ppnv is overly conservative and recommended alternative

concentrations as nore representative. One of the commenters
(IV-D-7) referred to tests conducted in humd clinmates
yi el di ng NMOC concentrations of 200 to 500 ppnv.

Anot her commenter (1V-D-39) asserted that the default
NMOC concentration val ue of 8,000 ppmv as hexane is not
justified in the proposal BID, and questioned how it was
derived. The commenter stated that this value should be re-
exam ned and that the analysis should address differences in
NMOC concentration based on the waste types received at the
landfills.
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Anot her commenter (1V-D-28) alleged that there is no
established technical basis for the refuse decay rate val ue
(k) of 0.02/yr or the refuse nmethane generation potential (Lg)
of 230 m3/ My and, therefore, these values should be excl uded
fromthe regulation until adequate technical justification
exists. A second commenter (IV-F-6) stated that the k val ue
of 0.02 is too conservative and overstates gas production
rate. A third coomenter (1V-D-17) listed the range of
variation for these two defaults and stated that the EPA
shoul d fund contracts to study the variability of the LFG
generation constant, k, and the nethane generation potential,
Lo, to see if the variations can be reduced. Another
commenter (IV-D-26) argued that the default k and Lg val ues
over predi ct production of gas, thereby requiring collection
when "real" em ssions |levels may be very low. The commenter
asserted that the default Lg is the nost critical value and
that the proposed regul ati on does not allow a cal cul ated val ue
to be substituted in the estimation.

Response: The default values for use in the tier
cal cul ati ons were not chosen to be average values. Omers or
operators wanting average values for use in system design or
i nventory shoul d use the val ues published in the | atest
version of EPA's AP-42 docunent. Selection of the default
NMOC concentration provided in the tier calculation was not
based on test data alone. Rather, it was chosen in concert
wth the defaults for the nethane generation potential (Lg)
and the refuse decay rate constant (k). The objective of the
defaults sel ection process was to obtain a bal ance between
| ost em ssion reduction potential and cost of performng the
field tests in Tiers 2 and 3 on a nationw de | evel as
described in the menorandumentitled "Rationale for Selecting
Tier 1 Default Values" (Docket No. A-88-09, Item No. |I-B-33).
More specifically, the default val ues were sel ected such that
there is low potential that they will significantly
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underestimate em ssions for individual landfills (resulting in
| ess em ssion control); yet the defaults will not overestinate
em ssions by such an extent that a |arge nunber of landfills
woul d be over 50 My/yr according to Tier 1 and woul d undergo

t he expense of Tiers 2 and 3 and show that they are actually
bel ow 50 My/ yr.

It should be noted that the default NMOC concentration
reflects sone existing landfills that may have a history of
codi sposal of hazardous waste. Data received from codi sposa
landfills indicates that the NMOC concentrations from
codi sposal sites are typically higher than NMOC concentrations
from nonhazardous MSW Il andfills. However, because of RCRA
regul ati ons preventing di sposal of hazardous waste in MSW
landfills, only NMOC concentrations fromlandfills that never
accepted hazardous waste were used to characterize landfills
opening after 1987. The NMOC concentrations fromlandfills
t hat accepted hazardous waste as well as landfills that never
accept ed hazardous waste were both used to characteri ze
l andfills opening through 1987. The nmenorandum " Met hodol ogy
used to Revise the Mddel Inputs in the Minicipal Solid Waste
Landfills Input Data Bases (Revised)" (Docket No. A-88-09,
Item No. |V-M4) discusses the rationale used to cal cul ate and
sel ect values for k, Lg, and C\\OC. As discussed in |ater
comments in this section, the default val ues have been revised
si nce proposal .

For data to be used to obtain default k val ues, the
followng had to be available: test year, year landfill
opened, year landfill closed (if closed), anpunt of
refuse-in-place in the test year, refuse acceptance rate, and
the actual nethane flow rate. For data to be used to obtain
default NMOC concentrations, the follow ng had to be
avai l able: the total NMOC concentration and associated units
(e.g., ppnmv as hexane, ppnv as nethane), the nethane
concentration and the COy concentration (to correct for air

2-55

kl k- 85\ 04



kl k- 85\ 04

infiltration since landfill gas is primarily methane and COp),
and the test nmethod used. Also, the test nethod used had to
be conparable to EPA Met hod 25C

Comment: One commenter (IV-L-2) contended that the Kk,
Lo, and C\VOC values will vary based on nore than just
geographic location, which the commenter stated was a
surrogate for precipitation. Qher factors the comenter
(I'V-L-2) nmentioned that could influence the val ues incl uded:
the categories and relative quantities of waste produced
according to the |local econom c conditions and enphasis, the
anount and types of materials diverted fromthe waste stream
by recycling, and ot her physical characteristics of the region
where the subject landfill is located and their influence on
the design of the landfill. The comenter (IV-L-2) noted that
all or nost of the landfills added to the database are from
arid regions.

Response: The commenter is correct in noting that there
are many factors that influence k, Lo, and CyC val ues at
each landfill. The purpose of the MSWIlandfills data base is
to reasonably represent the variability anong landfills in the
US Wile the EPA agrees that its approach cannot accurately
estimate em ssions at a given landfill w thout additional
site-specific information, the EPA supports the nethodol ogy
for em ssions estimates on a nationw de basis. Al of the
random y assigned factors were determ ned fromdata on
existing landfills, and available literature was reviewed to
establish reasonabl eness criteria for using this information
in the nodel

Wiile it would be infeasible to factor every vari abl e
into the em ssions estimation nodel, the nodel does account
for the percentage of landfills in arid versus noist regions.
This was a way to factor the influence of noisture into the
analysis. In order to factor other influences into the
anal ysis, a large anount of resources and tinme would need to
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be spent and the outcone is questionable. The data on
precipitation and | ocation, however, were readily avail abl e.
For further information on arid versus noist k and Lg val ues
used in the landfills data base, see section 6.0 of the
menor andum " Met hodol ogy Used to Revise the Mddel Inputs in the
Muni ci pal Solid Waste Landfills Input Data Bases (Revised),"
April 28, 1993 (Docket No. A-88-09, Item No. IV-M4).

Comment: One commenter (IV-L-4) alleged that there is no
established technical basis for the "revised" k val ue of
0.03 yr-1 or the Lg value of 140 m3/My. The commenter
(I'V-L-4) cited as reasons: the enactnent of Federal final
cover standards which should cause landfills to be "extra
arid," resulting in a decreased k, and the enactnent of State
recycling prograns, which renove paper and | andscapi ng wast e,
resulting in reduced Lo values. The comrenter (IV-L-4)
recormmended not using the revised k and Ly values in the rule,
but offered no alternative val ues or nethodol ogy.

Response: The k and Lo values are used as input
paranmeters in the nodel equation for estimating NMOC em ssions

fromeach landfill in the input data bases. The revised k and
Lo val ues were derived fromknown |andfill-specific data

obtai ned from SCAQWD test reports, section 114 letter
responses, ORD studies, and landfill gas to energy data

updated by SWANA. A description of the nethodol ogy used to
cal cul ate new k and Lo val ues can be found in the menorandum
entitled "Methodol ogy Used to Revise the Mddel Inputs in the
Muni ci pal Solid Waste Landfills Input Data Base (Revised),"
April 28, 1993, (Docket No. A-88-09, ItemNo. IV-M4).

The k value of 0.02 yr-1 and Ly val ue of 230 md/ My were
t he proposed default values for use in Tier 1 of the rule
where an owner or operator will estimate the annual NMOC
generation for a landfill. The k and Ly val ues of 0.03 yr-1
and 140 m3/ My are the average k and Lo values in the input
data bases and do not correspond to the default values to be
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applied in the rule. Default values were not chosen to be
average values. Omers or operators wanting average val ues
for use in systemdesign or inventory should use the nobst
current val ues published in AP-42.

Default values for the tier calculations are determ ned
by an optim zation anal ysis between estinated nati onw de costs
of performng the tier analyses and total nationw de em ssions
reduction of the rule. Defaults that result in greatly
overestimted em ssions would result in nore landfills
exceeding the 50 My/yr applicability level under Tier 1. An
i ncreased nunber of landfills would then undergo the expense
of Tier 2 and 3 testing. |If Tier 1 greatly overesti mted
em ssions, many of the landfills that did Tier 2 and 3 testing
would find they emt below 50 My/yr and are not required to
apply controls; thus, they would incur high test costs and no
em ssion reduction benefits. On the other hand, if the
defaults underestimate em ssions, landfills that actually have
em ssions over 50 My/yr woul d escape control. This would
result in less em ssion reduction than intended. The default
val ues sel ected were considered to achi eve the best bal ance
between resulting in control of those landfills that emt over
50 My/yr without resulting in overly burdensone national costs
for tier analysis.

For the final rule, the default values were revised to
k =0.05 yr-1; Ly =170 m3/ My; CyvoC = 4, 000 ppnv as hexane.
More information on this subject may be found in the
menor andum " Docunent ati on of Smal | -Si ze Exenption Cutoff Leve
and Tier 1 Default Values (Revised)," April 27, 1995 (Docket
No. A-88-09, Item No. |V-B-10).

The average k and Ly val ues of 0.03 yr-1 and 140 m3/My in
the input data bases were representative of currently existing
landfills. As discussed in the nethodol ogy nmenorandum | i sted
above, (Docket No. A-88-09, Item No. IV-M4), the gas
generation fromarid versus noist landfills was considered in
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t he devel opment of the k and Ly values for each landfill in
the input data bases. Also, the rule allows site-specific k
values to be determned for each landfill if the landfil
chooses to performa Tier 3 analysis.

The primary criteria effecting Lo of a landfill is the
cellul ose content of the refuse. State recycling prograns
t hat renove paper and | andscapi ng waste may effect Lg of
landfills; however, the extent to which these prograns wl|l
effect Lo cannot be accurately quantified and currently
avai |l abl e data nust be used. However, under
8 60.759(a)(3)(i) of the final rule, segregated areas of
asbestos or nondegradable materials may be excl uded from
control if docunentation is kept on the nature, date of
deposition, anpunt, and | ocation of the waste.

Comment: One commenter (IV-L-7) supported the use of the
maxi mum Lo at each landfill, instead of the average in
cal culating potential landfill em ssions. Another conmenter
(I'V-L-2) objected to limting the maxi mum Ly for an individual
landfill that could be greater than 7,000 ft3 nethane/ My of
refuse. The commenter (I1V-L-2) also expressed concern because
the data used to determ ne the range of possible Lg val ues was
conpiled fromone source. The commenter (IV-L-7) who
supported the use of the maxi mum Ly stated that the net result
of the changes to the nethodol ogy for cal cul ati ng generation
potential is a decrease in the total potential gas em ssions
nati onw de and results in fewer landfills requiring controls.
The comrenter (lIV-L-7) contended that the sane was true for
the results of the revised inputs to the concentration of
NMOC. The commenter (IV-L-7) stated that this was a departure
fromthe traditional EPA practice of assum ng a worst case
scenario in protecting the environnent.

Response: The revisions to the methodol ogy for
determ ning Lg values and C\\OC val ues used in the input data
bases provide estimates of nmethane and NMOC em ssions that are
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| oner than the proposal estimates. The revisions are based on
additional information that was obtai ned since proposal, and

t he EPA believes that the revised estinmates nore accurately
represent nationwi de landfill em ssions.

The EPA used the Lo range of 2,000 to 7,000 ft3
met hane/ My refuse to define the m ni nrumand maxi mum Ly val ues
that can be assigned to any landfill in the input data bases.
This Lo range, taken from"Methane Gas in Landfills:

Liability or Asset?" presented at the Fourth National Congress
of the Waste Managenent Technol ogy and Resource and Energy
Recovery, was chosen because it falls within the total range
of Lo values reported in the nunmerous references reviewed by
the EPA. Therefore, the comenter is incorrect in suggesting
that the range of Ly values cane from one source.

Based on a literature review and avail abl e data, the EPA
has deternined that an Ly range of 2,000 to 7,000 ft3
met hane/ My refuse is appropriate. The literature review
reveal ed that 7,000 is the upper end of the range that is
typi cal, and val ues exceeding this would be unlikely due to
t he amount of net hane producing material that could be
realistically placed in a landfill and eventually converted to
met hane.

Comment: One commenter (IV-L-3) contended that an Lg of
1,700 to 3,500 ft3 nmethane/ My wet waste is nore appropriate
than the higher Lo of 4,913 ft3 nethane/ My proposed by the
EPA. The commenter noted a 1991 paper by Augenstein and Pacey
that presents an Lg of 1 to 2 ft3 methane/ dry pound of waste.
The comenter stated that assum ng a waste noisture of 20 to
25 percent, translates to an Ly value of 1,700 to 3,500 ft3
met hane/ My wet wast e.

The comenter (IV-L-3) nmentioned work of Augenstein
(1976a, b), and Chynoweth and Legrand (1991) that have shown an
Lo value on the order of 3 ft3 met hane/ pound of dry volatile
solids under | ab conditions. The comenter (1V-L-3) contended
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that with waste at 20 to 25 percent noisture, 25 percent ash
and the bal ance vol atile organics, the upper Iimt of Lg can
be cal cul ated based on these lab results to be about 3,500 ft3
met hane/ My.

The comenter (IV-L-3) stated that dry landfill nethane
fermentation conditions are nore typical and net hane
conversion wll consequently be |less than the potenti al
maxi mum  The commenter (IV-L-3) stated that this is supported
by the findings of apparently unaltered material even after
many decades of burial, in several articles by Rathje. In
addition, the commenter (I1V-L-3) asserted that shall ower
landfills as well as those with nore porous covers may be
partly aerobic, reducing nethane yield.

The comrenter (IV-L-3) acknow edged that there are
numer ous projections and cal cul ations by the EPA and their
contractors of methane yields nuch higher than 3,500 ft3
met hane/ Mj. However, the commenter (1V-L-3) contended that
t hese higher yield projections are stoichionetric cal cul ations
rather than | aboratory results with representative solid
waste. The commenter (I1V-L-3) stated that actual biol ogical
met hane production wll be substantially | ower than
stoichionetric estimtes because nuch organic material is
undeconposabl e and nuch of the degradable fraction is shiel ded
by lignin. The commenter (IV-L-3) stated that simlar points
have been made by Professor Mdrrton Barlaz (Barlaz 1991).

Response: Nunerous references were reviewed that
identified values for Lg. These itens are summarized in the
menor andum " Met hodol ogy Used to Revise the Mddel Inputs in the
Muni ci pal Solid Waste Landfills Input Data Bases (Revised),"
April 28, 1993, (Docket No. A-88-09, ItemNo. IV-M4). It was
determ ned that Ly values are highly variable and difficult to
gquantify on a landfill-specific basis.

The range of Lg val ues recomended by the conmmenter
(1,700 to 3,500 ft3 methane/My) falls mostly within the range
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used by EPA (2,000 to 7,000). Also, applying the range of Lg
values to the actual em ssions data fromthe 44 |andfills
presented in the nmenorandum i ndi cates that 25 percent of the
landfills would not have a solvable k value at an Lg of

3,500 ft3 nmethane/ My, indicating that actual Lo val ues may be
greater that 3,500. This indicates that the |arger range of
2,000 to 7,000 ft3 nethane/ My woul d be nore appropri ate.

Comment: One commenter (IV-L-2) requested clarification
on the nethodol ogy used to cal cul ate k values using the Lg
val ues, and contended that this process appears to produce k
and Lo values that are proportional to each other.

Anot her commenter (IV-L-3) noted that the use of |ower Lg
val ues inmplies higher k values. The commenter acknow edged
that k is back calculated fromLg. The commenter stated that
k and Lo are approximately reciprocal and that the effect of
hi gher k values and | ower Lg values would shorten the
projected termof nethane generation, as well as the
cunmul ati ve NMOC em ssion over the long term

Response: The k and Lg values determ ned for each
landfill in the data base are based on neasured landfill gas
em ssions and waste acceptance rate data for existing
landfills. Based on this data, for a given Lg value, a k
val ue was cal cul ated using the nodel equation. This gives a k
and Lo value that, when the nodel equation is used, yields a
gas generation rate equivalent to the neasured flow rate.
Wil e these values are rel ated exponentially due to the nodel
equation, they are not directly proportional or linear to one
another. See "Methodol ogy Used to Revise the Model Inputs in
the Municipal Solid Waste Landfills Input Data Bases
(Revised)," April 28, 1993, (Docket No. A-88-09, Item
No. IV-M4) for nore information on this topic.

Comment: One commenter (IV-L-2) suggested that the upper
l[imt of the 80th percentile confidence interval on the nean,
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and not the nedian, be chosen for the expected k and Lg
val ues.

Response: In the period between proposal and
pronmul gation, the EPA decided that determining a site-specific
potential Lg range for each of the 44 landfills and then using
the median Lo for each landfill would be nore representative
of reasonabl e gas generation potential than using the 20th and
80th percentiles equally with the nedian value, as was done in
t he proposal analysis. Using a nedian Lg val ue reduces the
potential error in estimting em ssions fromindividual
andfills using the nodel equation. This elimnates the
possibility of assigning high Lo values to landfills that may
actually have | ow values, and vice versa. |In order to
calculate the upper Ilimt of the 80th percentile confidence
interval on the nean, a distribution of Lo values is
necessary. The Lg value will vary dependi ng upon the
characteristics of the refuse disposed at i ndividual
landfills.

The data available only provided a range of Ly val ues
that are nost likely to exist at landfills. A distribution of
the range of Lg values at landfills in the U S. was
unavai l abl e and would require a great deal of additional
resources and tine to obtain.

Comment: One commenter (IV-L-5) requested clarification
on the input paraneters for estimating air em ssions from
existing MWl andfills using the nodel "Landfill A r Em ssions
Estimati on Model, Version 1.1" obtained fromthe EPA's CTC
The comenter (IV-L-5) inquired whether the CTC s version 1.1
nodel is identical to the nodel used to develop the data in
t he EXI SCLOS dat a base.

Response: The CIC s Landfill Air Em ssions Estimation
Model (version 2.0, which is the nbpst recent version) uses the
sanme equation that is used to derive the landfill gas
generation rate for the final rule. Version 2.0 of the CIC
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nodel has been revised to include the default values for Kk,
Lo, and C\y\VOC used in the final rule. A copy of the air
em ssions estimation nodel (version 2.0) is available fromthe
Control Technol ogy Center.
2.4.3 Renpbval of Controls
Comment: One industry comenter (IV-D-27) disapproved of

t he proposed 3-step renoval criteria for control systenms. The
commenter reconmmended the use of a single criteria for the
removal of controls: a calculated NMOC em ssion rate | ess
than the stringency |level of 150 My/yr denonstrated two tines
within a 2-year period, not closer together than 12-nonths.

O her comenters (1V-D-39, 1V-D-48, |1V-F-6) disapproved of the
15-year tinme limt for renoval of collection and control
systens. One commenter (IV-F-6) recommended that renoval of
controls be allowed as soon as the em ssion level falls bel ow
t he designated rate.

One comrenter (1V-D-48) disapproved of the 15-year tine
limt for operation of the gas collection and control system
at Superfund sites. The commenter asserted that NMSW Superfund
sites have often been closed for 20 to 30 years before site
i nvestigation begins and a need for em ssion controls is
di scovered. The comrenter contended that because of the
relatively old age of Superfund sites, 15 years of gas
col l ection would not give the margi nal benefit to substantiate
the operational costs. The commenter al so argued that the
operation and mai ntenance costs generally exceed capital
costs, especially at Superfund sites, because the Btu content
of the gas is often insufficient wthout the aid of costly
auxiliary fuels. The commenter recommended that the renova
of controls be determned on a site-by-site basis.

Anot her commenter (1V-D-39) asserted that data justifying
the 15-year m ni mum operation tinme of a collection and control
systemis not provided and that the 15-year tinme period
appears to be based on a perceived useful life for the LFG
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equi pnent. The commenter contended that their experience
indicates that the useful life of gas collection equi pnment
shoul d be based on site specific conditions and attai nnment of
the emssion limtations. The comenter recommended that the
proposed regul ati on be nodified so that adjustnents can be
made to the gas coll ection system based on site-specific
conditions, including cycling the system s operation, or
closing the systemdown prior to 15 years of operation, as
long as the facility does not exceed the "performance
standard" (i.e., the regulatory cutoff).

Anot her commenter (1V-D- 32), however, disagreed with the
proposed provisions for the renoval of controls after as few
as 15 years of operation. The commenter supported a 30-year
period instead, because the 15-year period was inconsistent
with their State's post closure maintenance period for
landfills.

Response: The 3-step renoval criteria were selected to
assure that all necessary requirenents are net before
collection equipnent is renoved. First, the landfill nust no
| onger be accepting waste. This is necessary because | andfil
em ssions continue to rise until after closure when waste is
no | onger being accepted. Second, testing in three successive
peri ods nust denonstrate that NMOC em ssions are bel ow t he
stringency level of 50 My per year. This will require testing
at different tinmes of the year, giving a nore realistic
representation of the NMOC em ssion rate. Moreover, testing
LFG sanpl es taken directly fromthe collection systemis
relatively inexpensive. Two testing periods would not as
clearly describe the NMOC em ssion rate. Third, the
collection and control system nust have been in operation a
m ni mum of 15 years. The 15-year control period was sel ected
based on the expected equi pnent |life of the major system
conponents. It was determi ned that once the capital costs
were paid and the em ssion rate fell below the regulatory
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em ssion rate cutoff, the cost of reducing em ssions would be
significantly lower relative to the cost for controlling

em ssions including capital costs. The SWANA submtted a
survey of LFG collection systens (Docket No. A-88-09, Itens
No. V-G 01, IV-G03), indicating that equi pnment repl acenent
varied fromb5 to 30 years, with vertical well replacenent
ranging from1l0 to 20 years, and a 30-year |ife span for
overall recovery systens. Therefore, the EPA continues to
consi der the 15-year control period reasonable, given the
addi tional em ssion reduction achieved for basic operating
costs only.

Superfund sites, however, are typically not actively
receiving waste. To be subject to either the NSPS or the EG
a Superfund site would have to have accepted MSW since
Novenber 8, 1987 and emt above the em ssion rate cutoff. Any
landfill accepting waste since Novenmber 8, 1987, that
continues to generate NMOC at 50 My/yr or greater will require
a gas collection systemunder these regulations. |In cases
where a gas collection systemis required under these
regul ations, emssion rates are such that the margi nal benefit
of gas collection for 15 years would be simlar to younger,
closed landfills requiring gas collection. However, special
situations at any site, Superfund or not, can be given speci al
attention by the State in which the landfill is |ocated.

Any State may require 30 years of gas collection instead
of 15 years, independent of these regulations. The
post - cl osure mai ntenance period nentioned by the commenter is
a RCRA provision and the basis for the control period was
determ ned under a separate program It should be noted that
MSW | andfills are subject to any applicable requirenents
contained in rul es devel oped under RCRA as well as the
landfills NSPS and EG devel oped under the CAA
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2.5 SELECTION OF THE POLLUTANT TO BE REGULATED

Comment: Two commenters (1V-D-3, [IV-D-6) argued that
NMOC shoul d not be classified as a surrogate for MSWI andfill
em ssions because of insufficient data in characterizing NMOC
(I'V-D-6) and because NMOC should only be considered as a
substitute for MSWlandfill em ssions and not as a surrogate
(1V-D-3).

Response: The pollutant to be regul ated, MsSW I andfill
em ssions, or LFG 1is conposed of nethane, COp, and NMOC. The
EPA sel ected NMOC as a surrogate for determ nation of contro
because NMOC i ncl udes those LFG constituents of npbst concern.
The nature of the individual conpounds commonly found in LFG
and the health concerns they present are discussed in
chapter 2 of the proposal BID. By controlling NMOC em ssions,
t he non- NMOC constituents in LFG would al so be controlled. By
basing control on NMOC em ssion rates, the EPA is controlling
the subset of landfills having MSWIlandfill em ssions of
greater concern. The EPA, therefore, considers the use of
NMOC as a surrogate for MSWlandfill em ssions to be effective
and appropri ate.

Comment: Four commenters (IV-D-19, |V-D 27, |V-D 29,
| V-D- 33) addressed the pros and cons of nethane as the
designated pollutant. One commenter (IV-D-19) stated that
nmet hane shoul d be the surrogate for LFG because control of
met hane woul d likely result in the control of NMOC as well.
In addition, nethane is easier than NMOC to test and nonitor.
Anot her commenter (1V-D-27) asserted that NMOC al so
contributes to ozone nonattai nnent and the greenhouse effect.
The comrent er suggested performng a conpl ete eval uati on of
ongoi ng net hane studi es, such as those being done by AEERL,
WCRP, and |1 GBP, prior to subjecting MSWlandfills to any
addi ti onal requirenents.

An environmental group (IV-D-33) recommended that a
separate standard be devel oped for nethane. One comrenter

2-67

kl k- 85\ 04



(I'V-D-27) noted that sonme of the argunments made in the
preanble for not regul ati ng nethane could al so be used as
reasons not to regul ate NMOC.

Two commenters (1V-D-25 and I V-F-4, |1V-D 34) recommended
that TOC be used as a surrogate instead of NMOC, since it
woul d i nclude NMOC as well as other MSWem ssions, and woul d
address the gl obal warm ng, explosion, and fire hazard aspects
of MSWem ssions. Additionally, the coomenters asserted that
TOC is less variable, and sanpling and analysis is much | ess
costly. The commenters suggested that the EPA's sensitivity
anal ysis be repeated to select TOC limts. Another comrenter
(I'V-D-54) recommended that VOC be used as the surrogate for
MSW | andfill em ssions instead of NMOC. O her comenters
(I'v-D-26, 1V-D-27) al so suggested adoption of an alternative
met hod for determ ning applicability of controls and
wel | -spaci ng using TOC as a net hane surrogate. The conmenters
preferred this nmethod because it will be easy to enforce.

Response: The EPA designated MSW I andfill em ssions as
the pollutant to be regul ated because it contains the various
landfill air pollutants, including nmethane and NMOC, posing
concern due to adverse health and welfare effects. The NMOC
may contribute to ozone formation and odor problens. Sone
NMOC are known or suspected carci nogens, while other NMOC are
known to cause noncancer health effects. Methane was also a
concern, due to the potential it poses for explosions and fire
and gl obal climte change inpacts.

The EPA decided not to determ ne control requirenents
based on the nmethane fraction of MSWIandfill em ssions
because the NMOC surrogate is nore effective than nethane in
addressing the broad range of concerns posed by MSW I andfill
em ssions. The reduction of nethane wll, however, be a
benefit of these regulations. (Additional nethane
considerations are discussed in section 2.18.1, Consideration
of Met hane.)

2-68

kl k- 85\ 04



A TOC surrogate may track nethane, one of the |arger
fractions of the MSWem ssion m xture nore closely, but would
not respond to varying NMOC | evels as well as the NMOC
surrogate, because of the dom nance of nethane. Therefore, a
TOC surrogate would not allow the EPA to tailor the
regul ations to the overall environnental concerns of NMSW
landfill em ssions. There has been consi derabl e concern
expressed about the toxicity of NMOC. G ven the requirenent
to sel ect BDT considering costs and other inpacts, the EPA has
chosen to base these regulations on an NMOC cutoff, to control
the subset of landfills presenting the greater health
concerns, rather than base these regulations on em ssions of a
nore generic surrogate, such as TOC. In this way, the EPA was
able to select BDT (based on a cost and inpact analysis)
addressing the landfills that present the greatest overal
envi ronnental concerns at this tine.

Finally, the EPA does not agree that a TOC surrogate
woul d be easier to enforce, because enforcenment woul d depend
on em ssion calculations, with opportunity for site-specific
testing, whether TOC or NMOC provided the basis for control.

Comment: One commenter (IV-D-54) contended that the EPA
changed the regul ated pollutant fromVOC to NMOC to force
State air divisions to fornulate plans to regulate | andfill
em ssions using section 111(d) technol ogy-oriented standards.
The commenter al so contended that this will subject these
landfills to additional PSD review, which will consune
val uabl e State resources.

Response: |If the EPA had not established a significance
| evel for MSWem ssions for inclusion in 40 CFR 51 and 52, MSW
landfills would be subject to PSD revi ew whenever any increase
in MBWI|andfill em ssions occurred. The 45 My/yr (50 tons/yr)
significance level for NMOC in the final rule is conparable in
stringency to the 36 My/yr (40 tons/yr) significance |evel
established for VOC. The EPA estimates VOC to account for
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approxi mately 70 percent of total NMOC from MSWIlandfills, but
this percentage varies anong landfills. Landfills with

em ssion increases greater than 45 Mg/yr NMOC or greater than
36 My/yr VOC woul d be required to undergo PSD review. The PSD
significance level for landfill em ssions was changed from

36 My/yr (40 tons/yr) at proposal to 45 Myg/yr (50 tons/yr) to
be nore consistent with the previously established
significance level for VOC. The EPA considers the
significance value appropriate for the health and wel fare
effects of the MSWlandfill em ssions.

2.6 SELECTI ON OF BEST DEMONSTRATED TECHNOLOGY

Comment: One commenter (IV-D-15) requested that the
stringency of the standards be increased, so that better
technol ogy could be incorporated. The commenter al so
mai nt ai ned t hat BAT should be used in place of BDT to
encourage continuing research in em ssions control.

Response: These standards and em ssion guidelines are
promul gated under section 111 of the CAA, which requires the
standards be set based on the application of the BDT
considering costs and any nonair quality health and
environmental inpacts and energy requirenments, at the tine the
standard is pronul gated. An NSPS establishes a nationw de
m ni mum | evel of control, but it is based on the application
of BDI. States do, however, have the freedomto set nore
stringent standards, whether through establishing a | ower
regul atory cutoff or requirenents for a BACT-type anal ysis
whenever a new or nodified landfill is permtted. These
regul ati ons, however, nust conformto the statutory framework
for NSPS. Refer to section 2.6.2 for further discussion on
the selection of the regulatory stringency |evel.

Comment: One commenter (IV-D-21) stated that the
proposed regul ati ons woul d di scourage owners or operators from
using alternative control devices, because all control devices
except open flares would have to denonstrate conpliance by
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testing. The commenter suggested that other control
t echnol ogi es, including energy recovery technol ogi es, should
be defined as BDT. The commenter requested that, at the very
| east, additional |anguage and gui delines be added to the
regul ation to strongly endorse and encourage energy recovery.
Response: The regulation allows any control system
desi gned and operated within the paraneters denonstrated in
the performance test to reduce NMOC by 98 wei ght-percent or
reduction to 20 parts per mllion by volunme. The preanble to
the final rule defines conbustion control achieving 98 percent
reduction or 20 ppnv as BDT. The rules are not intended to
encour age open flares instead of energy recovery devices. The
regul ati on does not require testing of open flares because
testing is infeasible. However, flares nmust be designed and
operated according to specified criteria and visible em ssion
determ nation is required by 40 CFR 60.18. Additional inpacts
anal yses of energy recovery technol ogies were perforned after
proposal and the results have been incorporated in the
preanbl e of the regulation. The nationw de inpacts of flare
and energy recovery options are detailed in the nmenmorandum
"Revi sed Nationw de | npacts for Devel opnent of Regul atory
Al ternatives" (Docket No. A-88-09, ItemNo. IV-M7).
2.6.1 Selection of Best Denpnstrated Technol ogy--Passive

Syst ens
Comment: One commenter (IV-D-29) requested that the

regul ation provide specific criteria and test nmethods that a
passi ve venting system nust neet to satisfy BDT. The
comment er questioned why the EPA is all ow ng passive systens
when it has stated in the 1988 Prelimnary Draft BID that "gas
captured in a passive systemis not anenable to control or
recovery."”

Anot her industry comrenter (IV-D-27) argued that passive
systens can be designed to neet BDT, and provided a table
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cross-referencing previous submttals providi ng useful
i nformati on on such systens.

One comenter (I1V-D-17) stated that the EPA should
denonstrate the rel ati onshi p between passive and active
collection systens. They further state that if a correlation
exi sts, passive systens such as landfill vents could be used
to predict the performance of, or need for, active collection
syst ens.

Response: The EPA investigated the use of passive
systens prior to proposal, and sone design gui dance was al so
provided in chapter 9 of the proposal BID. The EPA assunes
that the 1988 prelimnary draft BID commenter |V-D-29 referred
to was an early draft that differs fromthe BID published at
proposal in March 1991. Although the EPA found passive
systens generally to be |less practical and nore expensive than
active collection systens, such systens may achi eve an
equi val ent |l evel of control, provided that the [ andfill
installs and carefully maintains a liner on all six sides of
the landfill as required under subpart D, section 258.40 of
the final solid waste disposal facility criteria regul ation
(56 FR 50978; COctober 9, 1991). The owner or operator woul d,
however, need to submt a design plan that denonstrates that
the system provi des an equi val ent anount of control to an
active systemneeting the criteria in 8 60.759 of the NSPS.
Section 63.752(b)(2)(ii)(B) includes criteria passive
col l ection systens nust satisfy and a requirenent for a design
pl an. The rel ationship between passive and active systens
woul d depend on site-specific landfill characteristics and
system designs. Based on existing information, it is not
practical to establish a correlation. A site-specific design
approval approach is nore appropriate.

2.6.2 Selection of the Em ssion Rate Cutoff
Comment: Several commenters requested a nore stringent

em ssion rate cutoff, while others favored the 150 My/yr rate
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proposed, and sone favored a |l ess stringent standard. Four
comenters (1V-D-18, 1V-D-25, 1V-D-34, |1V-D-44) supported the
proposed regul atory em ssion rate cutoff of 150 My/yr. Sone
of these and other comenters (1V-D 15, 1V-D-18, |V-D 20,

| V-D-25, IV-D-27, IV-D-34) stated they woul d support a nore
stringent level. One of these comenters (1V-D 20) asserted
that the data provided by the EPA supports a nore stringent

| evel, that this level would not significantly increase the
control period, and that it would be cost-effective. Another
commenter (1V-D-21) stated than an econom c¢ anal ysis including
energy recovery would support a nore stringent standard, and
the regul atory cutoff |evel should be | owered.

Two commenters (1V-D-11, 1V-D 33) supported a stringency
| evel of 25 My/yr because of the nethane reductions that would
result. One of the comenters (IV-D-11) stated that such an
em ssion | evel would reduce 90 percent of NMOC and 80 percent
of methane em ssions fromMsSWIlandfills. The other comrenter
(I'V-D-33) presented an analysis to show that NMOC and net hane
reduction fromlandfills emtting above 25 My/yr NMOC i s
cost-effective, particularly if benefits from abatenent of
gl obal warm ng and energy recovery are considered. One
comenter (IV-L-7) recomended an em ssion rate cutoff of
25 My because only 10 percent of nethane generated by
landfills is being burned for energy recovery and the
comenter wanted the rule to encourage the devel opnent and
installation of energy recovery systens. Another comrenter
(I1'V-D-29) suggested exam ning a | evel between 25 My/yr and
150 My/yr. In particular, the commenter clained that health
ri sks posed by landfills between these two cutoff |evels may
be significant.

Anot her commenter (1V-D-39) stated that the BID and RIA
for the proposal do not provide a clear rationale or cost
ef fectiveness for the selection of a 150 My/yr NMOC em ssi on
l[imt. The comenter asserted that, because of the
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uncertainty in the actual benefits (i.e., health and
environnental ), an em ssion rate cutoff of 250 My/yr coul d
have been justified. This comrenter stated that the data
necessary to adequately characterize the environnental
benefits of the proposed regul ation should be collected prior
to setting an em ssion rate cutoff.

One industry commenter (1V-D-27 and | V-F-5) requested
that the EPA fully reevaluate the 150 My/yr cutoff after
correcting for a reported incorrect conversion factor and
recal cul ating the defaults.

Response: Prior to proposal, the EPA considered setting
a nore stringent cutoff but concluded that the data avail able
at that tinme best supported the 150 My/yr level. As explained
in the proposal preanble, prelimnary eval uations were
performed on several different em ssion rate cutoffs, ranging
from25 to 500 My/yr. Three regulatory alternatives were then
chosen for nore rigorous review. 25 My/yr (Alternative 1),
150 My/yr (Alternative 2), and 250 My/yr (Alternative 3) NMOC
The alternatives provided the basis for the selection of BDI.

Based on consideration of the em ssion reduction
estimated at proposal and other factors specified in section
111 including health and environnental inpacts, energy, and
cost, 150 My/yr of NMOC was proposed as the em ssion rate
cutoff in these regulations (56 FR 24468, May 30, 1991).

As a result of the changes in the data and net hodol ogy
for estimating em ssions and costs for control of MSW I andfill
em ssions, and in the response to the public coments, the
regul atory alternatives and the estimtes of the em ssion
reductions and the control costs of alternative stringency
| evel s were revised after proposal. The changes in the data
and net hodol ogy for estimating em ssions and costs are
described in the nenoranda "Methodol ogy Used to Revise the
Model Inputs in the Municipal Solid Waste Landfills Inputs
Dat abases"” (Docket No. A-88-09, Item No. IV-M4) and "Changes
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to the Municipal Solid Waste Landfills Nati onw de | npacts
Program Si nce Proposal" (Docket No. A-88-09, Item No. IV-M3),
and were summarized in the supplenental notice of data
availability in the Federal Register (58 FR 33790,
June 21, 1993).

The proposal value of 150 My/yr is now estimated to

affect less than 2 percent of the landfills, obtaining only

45 percent NMOC and 24 percent nethane em ssion reduction with
an average cost effectiveness of $800/ My NMOC for new
landfills and $750/ My NMOC for existing landfills. Therefore,
nmore stringent cutoffs were evaluated. At a cutoff of

50 My/yr, 5 percent of the landfills would install controls
with an NMOC reduction of 53 percent and a net hane reduction
of 39 percent. The average cost effectiveness of this option
is $1,200/ My NMC for new and existing landfills. The

i ncremental cost effectiveness of going froma 150 My/yr
cutoff level to a 50 My/yr cutoff level is $2,900/ My for new
landfills and $3,300 My for existing landfills. The

i ncremental cost effectiveness of cutoffs |ower than 50 My, or
no cutoff woul d be unreasonable. Based on the revised inpacts
anal yses and the criteria for setting NSPS under section 111
50 My/yr of NMOC was chosen as the emi ssion rate cutoff.

2.6.3 Requirenents for Control Equi pnent

Comment: Two commenters (1V-D- 27, 1V-D41) requested
that testing requirenents for enclosed flares be elimnated if
their design specifications report at |east a 98-percent
destruction efficiency. One commenter (IV-D-41) stated that
bot h open and encl osed flares can achi eve 98 percent
efficiency, while the other comenter (1V-D27) provided
additional em ssion information to denonstrate that encl osed
flares, when properly designed and operated, can neet
98- percent destruction efficiency. Two industry commenters
(I'v-D-27, 1V-F-6) opposed the provisions for em ssion sanpling
and testing for encl osed conbustors (e.g., enclosed flares)
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arguing that these flares are nore efficient than open fl ares,
for which performance tests are not required. Another
commenter (1V-D-39) contended that the sane testing be
required for all control devices, stating that it is not clear
why performance tests are not required for open flares. Two
commenters (IV-D-27 and I V-F-5, IV-D-39) al so recomended t hat
a performance standard for enclosed flares be devel oped to
repl ace the testing requirenents, while another commenter
(I'V-D-41) requested that the design guidelines include
operating tenperature, flowrate, and residence tine for
encl osed fl ares.

Two commenters (1V-D-19, 1V-D27) recommended that the
EPA identify both open and encl osed flares as BDI, and all ow
owners and operators to choose between the two options.
Anot her commenter (1V-D-29) stated that their State requires
all new flares to be enclosed. The comenter suggested that
the regul ations require that previously-installed open flares
be allowed to continue operation as |long as they neet the
stated requirenents. The commenter al so suggested basing the
regul ati on on encl osed flares because they are nore easily
tested, are quieter than open flares, and have no visible
light. Another comenter (IV-D-41) pointed out that open
flares present a visual nuisance.

Response: The BDT for landfills is a collection system
and a conbustion device. The conbustion control device nust
be capabl e of reducing NMOC em ssions by 98 percent or to an
outl et concentration of 20 ppnv, dry basis, as hexane, at
3 percent oxygen. Both open flares and encl osed conbusti on
devices that achieve this performance | evel are BDT and can be
used to neet the standards. Although performance testing is
the normunder section 111, it is inpractical to require
testing of percent reduction fromopen flares, because outl et
concentration is infeasible to neasure. The EPA devel oped
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40 CFR 60. 18 to address this problem The provisions for open
flares in 8 60.18 resulted fromextensive testing by the EPA
denonstrating that properly operated open flares achieve

98 percent destruction efficiency. This testing would,
however, be too expensive for an individual owner or operator.
On the other hand, the performance testing for enclosed flares
and ot her encl osed conbustion devices, is feasible. Thus, the
EPA considers required testing to be warranted for encl osed
flares consistent wwth the requirenment for testing percent
reduction for other enclosed conbustion devices, such as

i nci nerators.

States may i npose additional requirenments or restrictions
on the types of control devices used to address |ocal concerns
such as noi se and aesthetics. The fact that enclosed flares
are quieter and | ess visible does not nean that they provide
i nproved em ssion control over open flares.

Comment: One commenter (IV-D-37) requested that the EPA
explore the possibility of including NOk and COlimts in the
standards in order to reduce ozone formation and inprove air
qual ity.

Response: The EPA appreciates the comenter's concern
about NOy and CO emissions from MsSWIlandfills. In the
devel opnent of these standards, however, there were
insufficient data avail able for proposal of additional
standards for control of NOy and CO.  Mdreover, NOk and CO
concerns are addressed through the State | nplenentation Plans
(SIPs). States having NOy or CO concerns may address these
pol lutants both through their SIPs and through establishing
nmore stringent standards for new sources under individual
State regul ati ons.

Comment: One commenter (IV-D-38) stated that encl osed
conbustors reaching the required 20 ppnvd of NMOC as hexane
may, in sone cases, only neet a destruction efficiency of
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93 percent or |ess, instead of the 98-percent reduction of
NMOC required in the proposed NSPS.

Response: The 20 ppnv alternative requirenent to the
98- percent reduction of NMOC was established for the cases
where the initial NMOC concentration in the collected gas at
the conbustor inlet is so |ow that denonstration of a
98- percent reduction would be infeasible. Thus, there are
times when | ess than 98 percent reduction is achieved, but
these are in cases where the inlet concentration is |low and a
hi gher percent reduction is difficult to achieve. The
alternative is appropriate under the NSPS because techni cal
feasibility, cost, and denonstrated | evel of performance are
considered in the selection of BDT. While 98 percent
reducti on cannot be denonstrated for all gas streams, 20 ppnmvd
can be achi eved.

Comment: Five commenters (IV-D-2, 1V-D- 18, 1V-D 19,
| V-D- 27, 1V-D29) addressed sone aspect of |1.C engines. One
comenter (IV-D-18) agreed that if lean-burn I.C engines are
to be used in nonattai nnent areas, they should be capabl e of
achieving a 98-percent destruction efficiency. One of the
commenters (IV-D-29) reported that |1.C. engines having permt
conditions of 98-percent destruction efficiency had been
installed at local landfills, but they had not yet received
the conpliance tests for review

One commenter (I1V-L-1) stated that the EPA shoul d excl ude
|.C. engines fromthose control devices deened to be BDT and
adopt technol ogy specific performance standards. The
comenter (lIV-L-1) noted studies on landfill gas control
devices in Germany and Montgonery County, Maryl and t hat
reported the nultipathway cancer risk associated with dioxin

em ssions for a 1,500 ton per day landfill using an |I.C
engi ne were as nmuch as 5 x 10-6. The comenter (IV-L-1)
stated that the risk for a landfill using a flare is
0.6 x 10-6,
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The commenter (IV-L-1) also stated that the California
Air Resources Board (CARB) has cal cul ated NOy and CO em ssions
froma 1,500 ton per day landfill using an I.C engine to be
379 and 452 tons per year, respectively. The comenter noted
that these levels of em ssions qualify these sources as nmjor
under both PSD and nonattai nment area new source review
regul ati ons and that CARB has adopted rules limting NO and
CO em ssions to 0.006 and 0.02 | b/MVBtu for any treatnent
systemrequiring 98 percent NMOC destruction.

Anot her commenter (I1V-D-2) also did not support the use
of I.C. engines as a control device, and stated that 1.C.
engi nes are not as efficient as other control devices and may
add to the formation of carcinogens.

One industry comenter (I1V-D-27) reported that |eanburn
| .C. engines are appropriate and capable of neeting the
98- percent destruction efficiency criteria on an average
basis. The comenter noted that the reduced | oad periods
reported as a concern in the preanble are unavoi dabl e but
i nfrequent, and woul d not threaten achieving 98 percent
destruction on average. The commenter argued that | owering
t he 98-percent destruction efficiency requirenent would only
reduce the incentive for vendors to produce these engines with
that | evel of efficiency.

Response: The EPA sel ected a 98-percent reduction as the
| evel representing BDT for control because this is the |evel
achi evabl e by denonstrated technol ogi es. The EPA has
determ ned that this level is reasonabl e considering costs,
energy, and other environnental inpacts. Thus, the
regulations will require all control devices to denonstrate
98 percent reduction or an outlet concentration of 20 ppnvd of
NMOC, as hexane. Commenters have not provi ded data show ng
that a | ower performance level is appropriate for I.C
engi nes.
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O fice of Research and Devel opnent (ORD) experts believe
that conditions for dioxin formation are not favorable. There
is very limted data available on this, and for studies such
as the German and Maryl and ones nentioned in the commenter,
the data have | ow quality assurance. After a review of the
informati on avail able, the EPA has determ ned that benefits of
LFG reduction far outwei gh the uncertain concerns of secondary
pol l utants generated. However, States that have concerns
regarding the use of |I.C engines can specifically disallow
t hem

In the devel opnent of these standards, there were
insufficient data avail able for proposal of additional
standards for control of NOy and CO. States having NOg or CO
concerns may address these pollutants both through their SIP
and through establishing nore stringent standards for new
sources under individual State regul ations.

Comment: One commenter (IV-L-6) was concerned that the
EPA had not acknow edged the role that air pollution control
costs for NO¢ em ssions, especially in ozone nonattai nment
areas, may play in the selection anong flares, I.C engines,
and turbines as the | east cost option for control. The
commenter (I1V-L-6) included NO¢ em ssion information for
flares, |I.C engines, and turbines. The commenter (IV-L-6)
requested that the EPA make sure that control systens are not
i nappropriately subject to LAER and offset requirenents
pursuant to the CAA

Response: There are nunerous factors that affect a
facility's decision on an appropriate control device for a
given landfill: ability to sell energy fromenergy recovery
devices, ability to switch control device during a landfills
hi story, community attitudes, financial restrictions, age of
the landfill, Iength of tinme control is necessary, attainnment
status, location, etc. The |east cost analysis was perforned
on a nationw de basis as an indication of how many landfills
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m ght be able to use energy recovery as a savings on control
costs. It was not neant to be a landfill specific analysis
where all factors affecting the landfill were included. The
facility wll have to consider many factors when sel ecting the
means of control for a given landfill including the attainnment
status of their area. |If LAER and offset requirenents are
triggered by the em ssions fromthe control device chosen, it
is appropriate that these requirenents be net. It should al so
be noted that controls added to conply wwth the landfills rule
may, at the discretion of the State, qualify for the pollution
control exenption from NSR

Commenter: One commenter (IV-L-1) contended that
addi tional inpacts fromthe purification of landfill gas are
not addressed in the proposed NSPS. The conmmenter contended
that em ssions associated with any treatnment or regeneration
of nol ecul ar sieves or other equi pnent enpl oyed to achi eve
purification; and the need to control water quality inpacts
from (a) the discharge of the bl omdown and wastewaters from
both the purification and regeneration steps and (b) the
condensate renoved fromthe gas collection systens shoul d be
consi der ed.

Response: The rul e does not specify the types of control
devi ces that nust be used, only that equi pnment achieve
98- percent reduction of NMOC or 20 ppnvd.

The nationw de inpacts estimte considered the cost of a
flare for each landfill, which did not require costs of
purification. |In the nationw de inpacts estimate under the
energy recovery scenario, costs were included for filtering
the gas prior to an |I.C. engine. The cost for handling
condensate renoved fromthe gas collection systemwas al so
included in the anal ysis; however, the rule does not specify
handl i ng net hods or techni ques.
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For further information on comrents received on the
handl i ng of gas condensate and the EPA s response see
section 2.16.3 "Subtitle D Interface" of this chapter.

2.7 FORVAT OF THE STANDARD

Comment: One commenter (IV-D-37) stated that the format
of their State regulation (California Mddel Regulation) for
measuring em ssion rates and determ ning whet her controls are
required is sinpler than the proposed regulation. In the
State regulation, any site with greater than 500,000 tons of
waste nust install gas collection systens, unless the owner or
operator can denonstrate there are only small anounts of
surface em ssions. The commenter suggested that no landfills
having | ess than 500,000 tons of waste-in-place would ever be
required to install controls under the proposed regul ation
anyway.

One commenter (1V-D-26) stated that it would be easier to
use a total "tonnage in place" as a trigger to install active
gas extraction systens as opposed to the tiered approach. The
comment er contended that because of the conservative default
val ues, the Tier 1 calculation becones academ c and the
"tonnage in place" trigger would be a suitable alternative.

Response: The purpose of this regulation is to reduce
MSW | andfill em ssions or LFG the designated pollutant.
Landfill gas is conprised of nmethane, COp, and NMOC, and
em ssion rates of these conpounds vary from
landfill-to-landfill, even when refuse in place (RIP) is
virtually identical

Early in the devel opnent of these regul ations, the EPA
proposed to base applicability of controls for MSWIlandfills
on RIP, and a RIP of 1 mllion My was selected. This format
was presented at the NAPCTAC neeting in May 1988. Both
NAPCTAC nenbers and i ndustry representatives advi sed that,
size and/or RIP were not sufficient basis for determ ning that
control or exenption fromcontrol is appropriate because of

2-82

kl k- 85\ 04



variability of emssion levels fromlandfill to landfill.
(See Docket No. A-88-09, Item No. I1-B-15.)

As discussed in the proposal preanble under "Format for
Applicability,"” the EPA found that the NMOC enission rate
format achieved a greater em ssion reduction for | ower costs
than a RIP format. The proposed NSPS conbi ned a design
capacity exenption | evel of 100,000 My with an NMOC em ssi on
rate trigger for control. The design capacity exenption was
reevaluated in the interimbetween proposal and pronul gation
after review of additional data regardi ng gas generation
rates, and has been revised to 2.5 mllion My or
2.5 nmillion m. The revised cutoff woul d exenpt approxi mately
90 percent of landfills fromthe testing and recordkeepi ng
requi red under the NSPS and EG while only 15 percent of the
potential NMOC em ssion reductions would be | ost.

Comment: Ei ght commenters (I1V-D-25, 1V-D-26, I1V-D-31
|V-D-34, IV-D-37, IV-D-39, |V-D-55, |V-F-4) supported a
per formance based standard. Sone of these sane commenters
(I'v-D-25, IV-D-26, IV-D-31, IV-D-34, IV-D-55) noted that
generated MSW gas does not equal emtted gas and indicated the
standard be based on neasurenent of gas emtted. One
comenter (IV-D 31) suggested the use of flux box testing or
nmoni toring concentrations of nethane (as a surrogate for
NMOC) .

Four comrenters (I1V-D-25, IV-D-34, IV-F-4, |V-D55)
supported a performance standard based on TOC | evels. The
comenters further suggested that the performance standard be
tailored after SCAQVD field nonitoring based performance
st andards, which specify that the nmaxi mum concentration of
nmet hane at any point on the surface of the landfill cannot
exceed 500 ppnv, and that the average concentration cannot
exceed 50 ppnv. One commenter (IV-D-26) stated that the
California approved surface testing nethods should be all owed
as a neans to determne if controls are needed. Anot her
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comenter (IV-D-55) also contended that because there is no
performance standard for the collection system there is no
requirenent to confirmthat the collection systemis
perform ng adequately. One commenter (1V-D-26) contended that
the EPA nonitoring nethod for subsurface neasurenent of NMOC
is very costly and fails to focus on the true probl em of
surface em ssions of LFG and NMOC

One comenter (1V-D-37) discussed their State's
per f ormance- based regul ati on for reduction of NMOC. This
regul ati on was based on actual landfill testing, which
reveal ed that at |east one of the 10 air contam nants present
in LFG was found at 70 percent of landfills. Underground
m gration of methane was a problem at 20 percent of the sites.
Their State regulation differs fromthe proposed standard in
that it contains different provisions concerning which
landfills should be controlled, collection efficiency, and its
requi renents for control system design, reporting,
recordkeepi ng and conpliance. The conmmenter noted that
al t hough the proposed regul ati ons provide design flexibility
and encourage States to allow flexibility, their State's
regul ati on was sinpler than the proposed standards.

Two commenters (1V-D-25, 1V-D34) asserted that the EPA
had not net its statutory obligation to denonstrate that it is
infeasible to set a performance standard prior to setting a
desi gn standard for control of landfill em ssions. The
comenter asserted that the perfornmance-based SCAQVWD | andfi |
regul ati on achi eves 90 percent TOC destruction efficiency and
denonstrates that a performance standard is feasible.

One commenter (1V-D-39) suggested that a performance
standard based on an em ssion |limt be proposed for
controlling air emssions at MSWlandfills and that the nethod
of achieving the em ssion limt should not be specifically
addressed by the regul ation. The commenter argued that by
establishing very specific design, operational and work
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practice standards, the systemw || not function optimally and
cannot incorporate innovation in design. The comenter said
that an emssion limt of 150 My/yr of NMOC alone will provide
the sane | evel of environmental protection as the conbined
desi gn, equi pnent, and work practice standards, and all ow
designers of LFG systens the flexibility needed to optim ze
the design to fit the specific landfill situation.

The comenter also stated that the courts have expressed
a clear preference for the devel opnent of em ssion standards
as opposed to design, operational and work practice standards.

Anot her commenter (I1V-D-55) noted that little if any NMOC
passes through the soil and that nost of the em ssion rel ease
poi nts are through holes and channels. The commenter stated
that with the notable exception of vinyl chloride and a few
ot her trace conpounds, the primary source of NMOC is the
evaporative em ssions of |eachate. The commenter recomrended
t hat | eachate exposure be prohibited anywhere on the surface
of the landfill.

Response: A performance standard is not appropriate for
gas collection system design because it is not feasible to
measure gas generated versus gas collected at a landfill and
determ ne what performance a collection systemis achieving.
Monitoring surface concentration alone al so does not
denonstrate what fraction of gas is being collected or whether
the systemis designed and performng optimally. However,
nmoni toring surface concentrations will indicate when cover
mai nt enance and wel | adjustnents should be nade as well as
when additional wells should be added. Surface nonitoring
wi |l also provide a safeguard against uncertainties in area of
i nfl uence determ nations. Surface em ssion nonitoring is
di scussed in section 2.12.1 of this chapter.

Because a performance standard is not feasible, a
desi gn and operational standard has been set as BDT for gas
coll ection systemdesign. The specifications for active
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coll ection systens do not give prescriptive design
specifications; rather, they present criteria on which to base
a collection design plan. Al owners or operators nust submt
their collection systemdesign plan to the Adm nistrator for
approval. The purpose of collection and control equipnent is
to capture and control gas generated within the landfill. The
coll ection systemnust be installed within 1-1/2 years of the
design plan submttal or notification of intent to install.
In addition to the criteria in 8 60.759, the collection system
must al so neet the four criteria specified in
8 60.752(b)(2)(ii), which states that: (1) the collection
system desi gn plan nust be prepared by a professional
engi neer, and designed to handl e the maxi mum expected gas fl ow
rate over the intended equi pnent use period, (2) gas nust be
collected fromall active areas in the landfill in which
refuse is nore than 5 years old, and fromall closed areas (or
areas at final grade) in which refuse is nore than 2 years
old, (3) gas nust be collected at a sufficient extraction
rate, and (4) the collection system nust be designed to
mnimze off-site mgration of subsurface gas.

As discussed in the preanble to the proposal (see
56 FR 24484; May 31, 1991), to establish an emission limt or
performance standard for collection, the exact quantity of gas
bei ng generated by each area of the landfill would need to be
quantified, and then the reductions achi eved woul d need to be
conpared to it. This is technically infeasible. Estimates
vary regarding the actual percentage of produced gas that can
be coll ected, anywhere from50 to 90 percent, but the EPA and
i ndustry alike recognize that these are only estimates.
Therefore, design and operational standards were set for the
col l ection system

A performance standard was, however, set for the control
devi ce, because once the gas has been collected, the
destruction efficiency of the control device can be
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established. Landfill owners or operators using the SCAQVD
approach can submt designs to the State as provided in

40 CFR 60. 752(b)(2) or 40 CFR 60.33c(b). The regqgul ations
allow the flexibility to use alternative gas collection and
control systens as long as they are denonstrated to be as
effective as a systemdesigned to neet the criteria in

8§ 60.759. [See 40 CFR 60.752(b)(2)(i)].

In response to commenters who indicated that gas emtted
was not equal to gas generated, as explained in the proposal,
the NSPS and em ssion guidelines address all of the MSW
landfill em ssions generated within the landfill, and not just
those emtted through the cover. The NMOC can be emtted in
several ways: through the landfill cover, through hol es and
channel s, through evaporation of |eachate, or through
underground offsite mgration through the soil. The EPA
considers the primary source of NMOC em ssions to result from
transport and stripping by nethane-laden gas as it mgrates
t hrough the soil/refuse. Diffusion and displacenent are al so
transport nechani sns that inpact the NMOC emission rate. No
matter how the NMOC migrates to the atnosphere, a
wel | - desi gned gas collection systemw ||l mnimze the
potential for NMOC em ssions with the nost confidence.

The comrenter (IV-D-55) did not provide docunentation on
the evaporative em ssions fromleachate and its contri bution
to NMOC em ssions. Leachate on the landfill surface is
addr essed under RCRA.

2.8 NATI ONW DE | MPACTS

Comment: One commenter (IV-D-17) suggested that the
proposed em ssion estinmates may | ack accuracy because of
variations in the types of waste that landfills accept and the
limted availability of records estimating the deconposabl e
anmounts of waste. A second comrenter (IV-D-55) was concerned
that the estimted potential reductions are overstated and are
in conflict wwith CARB estimates, the EPA's own em ssions
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inventory factors (Procedures for the Preparation of Em ssion
| nventories for Precursors of Ozone, EPA-450/4-88-021,

p. 4-31), and district field data. The commenter recomended
that the cal cul ated NMOC em ssi on reductions should be
confirmed and resolved with other conflicting em ssion
estimates. The commenter al so suggested that this data be
publ i shed and submtted for public comment before the data is

used.
Response: The nationw de inpacts were devel oped using
data fromthe OSWIlandfill survey, which provided information

froma |large nunber of landfills; information about NMOC
concentration and nmet hane generation from section 114
responses and industry submttals; and additional EPA studies.
The information fromthe OSWsurvey consisted of |andfil

| ocati on, annual waste acceptance rate, refuse in place in
1987, age, depth and design capacity for 931 landfills. The
i nformati on on NMOC concentration and net hane generation used
at proposal was randomy assigned to the landfills fromthe
OSW survey because this information was not included in the
survey. This additional information was randomy assigned in
order to represent the variability reported by industry, and
referred to by the first commenter.

In the interi mbetween proposal and pronul gati on of these
regul ati ons, additional NMOC concentration and net hane
generation data were obtained, and the nethodol ogy for
randomy assigning the data to the landfills fromthe OSW
survey was revised. These changes are described in the
menor andum " Met hodol ogy Used to Revise the Mddel Inputs in the
Muni ci pal Solid Waste Landfills Input Data Bases (Revised)"
(Docket No. A-88-09, Item No. IV-M4). The EPA considers the
| arge database of landfills and the assignment of Ly and C\voC
val ues to reasonably represent the variability anong landfills
in the US  This nethodol ogy best represents the variability
reported for landfills. [If an em ssion factor nethod had been
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used, variations in waste conposition, age, landfill
geography, etc., would have no opportunity to inpact the
results.

The NMOC emi ssions reductions were estimted by the EPA
using a nodification of the Scholl Canyon nodel and a range of
NMOC val ues obtained fromtest data. Because of the change in
em ssions over tinme and the varying em ssion |evels from
[andfill to landfill, nationw de em ssions and em Ssi ons
reductions are best described in ternms of NPV. This approach
accounts for the variations noted and presents the em ssions
on a normalized basis for conparison between different
em ssion rate cutoffs. The em ssions estimates cal cul ated
using the comenter's data would result in annual em ssions,
whi ch cannot be conpared to the net present val ue.

Furthernore, the EPA s approach accounts for the em ssions
resulting fromeach subpart of nass at various ages, while the
em ssion inventory factor is constant and woul d overesti mate
em ssions when used with net present val ue cal cul ati ons.

Comment: One commenter (IV-D-26) submtted test data on
NMOC concentrations ranging from300 to 7,500 ppnv.

Response: All values for which the EPA had adequate
docunentation were used in estimating national inpacts of the
NSPS and EG  Sonme of the NMOC concentrations submtted by
comenter |1V-D-26 were sufficiently docunented to be included
in the data bases. However, the NMOC concentrations for use
in the nationw de inpacts were reeval uated and assigned to the
i nput data bases before the val ues provided by the comrenter
were received. The values submtted by comenter 1V-D-26 fit
within the revised range of NMOC concentrations used in
devel oping the final nationw de inpacts. The EPA determ ned
that incorporating the NMOC concentrations provided by the
commenter would not significantly change the estimated inpacts
of the regul ations, and, therefore, additional resources were
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not expended to incorporate the additional concentrations into
t he data bases.

Comment: One commenter (IV-D-22) suggested that the EPA
further investigate the effects of noisture on nethane
generation. The comenter proposed eval uating the effect
capping with a geonenbrane woul d have on the noisture content,
as well as the nethane generation rate.

Response: The EPA considered such variability in
noi sture content early in the devel opnment of these
regul ations. However, noisture content varies based on
geogr aphy, topography, and even managenent practices, such as
cover types and maintenance procedures. Although it is
infeasible to incorporate all these site-specific factors in
the nodel, the inpacts of these factors would be accounted for
if gas production testing were perforned at the landfill, as
in Method 2E, or NMOC concentration was neasured, as in
Met hod 25C. The EPA acknow edges that the use of a
geonenbrane or other effective cover will reduce noisture
content to sonme degree. However, at this tinme the inpact of
the use of a geonenbrane is unknown, and therefore, was not
i ncluded in the nodel.

During the interimbetween proposal and promul gati on of
t hese regul ations, the EPA incorporated | ocation within an
arid or nonarid region in the analysis. The site-specific
nmet hane generation data were categorized as arid or noi st
based on the location of the landfill fromwhich the data were
generated. The nethane generation data were assigned to the
i nput data bases in proportions to represent the anount of
waste and the nunber of landfills lIocated in arid and noi st
regions of the United States. This nmethodol ogy is described
in the menorandum " Met hodol ogy Used to Revise the Mddel |nputs
in the Municipal Solid Waste Landfills | nput Data Bases
(Revised)" (Docket No. A-88-09, Item No. |V-M4).
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Comment: One industry comenter (IV-D-27) contended that
t he EPA overestimated the nunber of new MSW I andfills opening
inthe first 5 years of the regulations, and that this nunber
wll be smaller because of the conbined inpact of the proposed
regul ations, new subtitle D regul ations, transport
restrictions, waste reduction and recycling prograns, and the
NIl MBY syndrone. The commenter criticized the Agency
assunption that existing landfills would be replaced with new
landfills having simlar characteristics as they closed,
noting that the State of the art of landfill design, and
grow ng State and Federal restrictions would result in
"different” landfills.

Anot her commenter (I1V-D-39 and IV-F-3) stated that nore
landfills will actually be affected than the EPA had stat ed,
because there are now approxi mately 7,500 landfills instead of
the 6,000 that the EPA reported to exist in 1987.

Response: The EPA is not certain that fewer landfills
will be opened. It is precisely this inability to predict the
exact characteristics of future landfills that led to the
decision to nodel new landfills based on the current
characteristics of landfills. If fewer landfills wll be
opened, these landfills may be larger, resulting in a | ower
costs per My of em ssion reduction.

To estimate the inpacts of the regulation through 1997,

t he EPA nodeled landfills opening after 1987 based on the
popul ation of landfills in 1987. The EPA estinates that
approximately 7,440 landfills existed in 1992, which
corresponds to the estimate of 7,500 provided by the
coment er .

2.8.1 Cost lnpacts

Comment: Several comenters (1V-D-39 and | V-F-3,
| V-D-46, 1V-D-55, I1V-F-4) stated that the EPA underestinmated
costs for gas collection systens. One comenter (I|V-F-4)

contended that the underestimation resulted fromthe anal ysis
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bei ng based on large landfills. The commenter asserted that
the uncertain service life of system conponents may contri bute
to additional nationw de costs. Another conmmenter (IV-D- 39
and | V-F-3) stated that the underestimation resulted from

i nconplete data. Oher comenters (IV-D-55, IV-F-4) argued
that the design specifications and proposed nethod for well
spaci ng woul d i ncrease the program costs w thout added
benefit.

One comenter (IV-F-5) stated that the cost of many of
the nonitoring provisions, such as tenperature indicators,
flow i ndi cators, heat sensing devices, pilot flanme indicators,
and wel | head pressure gauges, may be too burdensone.

One commenter (1V-D-53) stated that snmall landfills are
experiencing financial hardships due to the increasing nunber
of new landfill regulations. The comenter was opposed to any

regul ations that are extrenely costly or technically unsound.

One commenter (1V-D-52) expressed concern for taxpayers
who are constantly being asked to pay for new regul ati ons.
The comrent er suggested that the proposed regul ati ons should
focus on using control methods already in practice at |arger
facilities.

Two commenters (1V-D-25, 1V-D-34) reported that
prelimnary information fromthe SWANA survey of sel ected
col l ection system owners and operators indicated that the
EPA' s cost projections were too | ow due to underesti mating
system capital and operational and mai ntenance costs. The
commenters further argued that because the nodeling
assunptions result in inflated em ssion rates, the cost
effectiveness of the standard is also skewed. One of the
comenters (1V-D-25) noted that all of the data received in
response to the survey would be reviewed and submtted for
Agency review. (These surveys, along with a cost anal ysis,
were submtted to the EPA and revi ewed. See Response for
details.)
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Response: The cost inpacts were determ ned using data
fromthe OSWdata base, section 114 responses, industry
information voluntarily submtted over the course of
regul atory devel opnent, and standard engi neering sources. The
coll ection system design for the proposed regul ati ons was
simlar to systens in place at many landfill sites, and
i nformati on on conponent design included data gathered both
fromcoll ection system operators and vendors. The cost basis
for the proposed regul ations were presented in chapter 7 of
the proposal BID. However, to provide flexibility and reduce
costs, the EPA renoved the prescriptive design specifications
for gas collection systens and replaced themw th design
criteria. This allows owners and operators to design the nobst
cost-effective gas collection system (neeting certain m ni num
requirenents) for their landfill.

As stated in the proposal BID, the OSWdata base, which
made up the overall structure of the data base used for the
cost inpacts, included 151 large landfills and 780 snal
landfills. The EPA is satisfied that large landfills were not
over represented.

Nat i onwi de control costs were devel oped by designing and
costing a control systemfor each landfill in the data base,
and these costs were determned to be reasonable for nost
landfills which would require control at the proposed
regul atory emssion rate cutoffs. Al so, the design capacity
exenption was reevaluated in the interimbetween proposal and
promul gati on, and has been revised to 2.5 mllion M.
Landfills wth a design capacity less than 2.5 mllion My wi |l
not be affected by the final regulations. Therefore, snmal
landfills will not be adversely inpacted by the regul ation.

Both coll ection and control system design and costing
were devel oped with a high level of industry participation
(see Docket A-88-09, categories II-Cand I1-D). The service
lives of blowers, notors, turbines, and flares were considered
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in the proposal and pronul gati on cost inpacts anal ysis.

Consi deration of 1.C engine and well service |ives were added
to the pronul gation cost inpacts analysis. The final cost

anal ysis presents a reasonable estimtion of cost inpacts that
are to be representative of both large and small landfills.

The nonitoring provisions in the final standards are
typi cal of nonitoring provisions under the NSPS program for
simlar control equipnment, and are necessary to ensure proper
operation of the equipnent, and to avoid fire or expl osion
hazard. However, since proposal the EPA has provided for the
option of nonitoring of bypass systens rather than nonitoring
flowto a control device. The use of flowindicators in
bypass lines or the use of bypass systens with car-seals, |ock
and keys, or other configurations that provide a record of
bypass system use may reduce the nonitoring burden associ ated
with the nonitoring of flowto the control equipnent. The EPA
determ ned that the nonitoring costs of the final regul ations
wer e reasonabl e and necessary to ensure proper operation of
col l ection and control equipnent.

The EPA received and revi ewed the SWANA survey and
associ ated cost analysis. The EPA cost nunbers, at first
review, appear |ower than the survey results. However, the
costs anal yses presented in the proposal BlID were based on
equi pnent costs in 1987 dollars, several years before the
SWANA survey was conducted. Also, the EPA cost inpacts
anal ysis at proposal was a rigorous two-stage tinme accounting
of dollars in 1992 NPV. The SWANA cost analysis is a
summat i on of dollars expressed in varying years. |f the SWANA
data were in a formwhich could be utilized in its nationw de
i npacts nodel, the results would not differ significantly.

The EPA considers that the information provided by
respondents to the EPA's section 114 informati on requests was
accurate, and was generally provided in direct response to
specific questions. The SWANA survey was not conducted under
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such rigorous conditions or requirenents, and consequently did
not provide as specific a systemor cost breakdown.
Addi tionally, the SWANA costing survey conpiled answers from
only 13 actual landfill collection systens, managed by five
i ndi vi dual s or organi zations and, therefore, did not represent
a large increase in information. However, The EPA did utilize
the results of the SWANA survey wherever possible, such as in
devel oping tinme franmes for system conponent replacenent.

Comment: One commenter (IV-L-3) maintained that cost
information is readily available only fromcertain vendors and
maj or gas system devel opers. The commenter (I1V-L-3) was
concerned that the cost information used in the devel opnent of
the regulations is not representative, particularly for
smal | er devel opers. The commenter (IV-L-3) nmintained that
smal | devel opers will not enjoy econom es of scale and
recommended that the cost anal ysis account for varying
econom es of scale for equi pnent purchases and operation and
mai nt enance servi ces.

The comrenter (IV-L-3) cited the EPA report, "Landfil
Gas Energy Uses: Technol ogy Options and Case Studies."” The
comenter (IV-L-3) stated that this report shows 1992 nedi an
| .C. engine costs of about $1,300 per kilowatt. The conmenter
(I'vV-L-3) also cited a George Jansen, of Laidlaw, report, "The
Econom cs of Landfill Gas Projects in the United States”
presented in Australia in February of 1992. The conmenter
(I'V-L-3) stated that this report estimated |I.C. engi ne system
costs of $1,500 per kilowatt. The commenter (IV-L-3)
contended that when the econony inproves, the costs of
installation for electrical projects may increase towards a
val ue of $1,200 to $1,500 per kilowatt of installed capacity,
not the $1, 000 we see today. The commenter (IV-L-3) stated
that the Jansen report has good cost insights which should be
nore representative of an average econony.
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The comrenter (IV-L-3) also listed other factors and

obstacl es that nmake capital and operations costs higher,
i ncluding distance fromtransm ssion lines, difficulty in
getting needed water, and difficulty wwth permtting. The
comenter (IV-L-3) recomended that the EPA reexam ne the
various gas to energy inplenentation and operational costs.

Response: The cost figures were neant to be an average
cost that could be applied to various energy recovery projects
across the Nation, in order to devel op nati onw de cost
estimates. It is true that small devel opers may have to pay a
hi gher fee than | arger devel opers, and sone devel opers w |
pay a | ower fee because of their |ocation. The EPA does not
contend that all developers will pay the sane price, but does
consider the costs applied to be average costs suitable for
nati onw de inpacts estimates.

The costs that were used for |1.C engines were based on
information fromtw |.C. engine vendors and a vendor-referred
contractor. These vendors supply many of the |I.C. engines
used for landfill gas conmbustion. The calls collecting the
data were nade in early 1992. At this tine, neither the EPA
report or the CGeorge Jansen report were available to the EPA
The EPA used the best data available at the tine. 1In
addition, the I.C engine cost used in the nationw de inpacts
analysis is still within the range of the |I.C. engine costs
predi cted by the EPA report. The EPA report cites |I.C. engine
costs in the range of $1,000 to $2,500/kWw th | ower costs for
smaller |.C engines and used equi pnent.

The commenter al so showed their agreenent for the
$1, 000/ kW figure by stating that the $1,000/kWis the price
seen today, and that the cost of |I.C. engines will increase to
$1,200 to $1, 500/ KW when the econony inproves. It is true
that the costs may change with the change in economc factors,
however, the purpose of this analysis was to acquire a
reasonabl e estimate of cost and then determ ne the nationw de
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i npacts. The effect of many factors on the operation and
capital costs of control equipnment cannot be predicted
especially considering the schedul e and resources available to
the EPA. These factors include distance fromtransm ssion
lines, availability of water resources, and permtting issues.

Comment: Two commenters (1V-D- 21, |1V-D 33) suggested
that the cost analysis be revised to incorporate the role of
energy recovery.

Response: In response to these and other comments
indicating that the likely use of energy recovery should be
i ncorporated in the nationw de inpacts and anal ysis, the
nati onw de inpacts were revised to include a nore detailed
review of energy recovery prior to pronulgation of the final
NSPS and EG  See section 2.8.3, Cost-Benefit Analysis, for a
detail ed di scussion of the revised anal ysis.

Comment: One commenter (IV-L-7) objected to the EPA' s
decision to delete the 138 nost profitable landfills fromthe
nati onw de i npacts. The commenter (I1V-L-7) contended that
there is no basis on which to exclude the data on the best
(nost productive) landfills in a way that hurts the
cost/benefit analysis of such regulatory neasures. The
commenter (I1V-L-7) noted that information given in the
menor anda, "Changes to the Municipal Solid Waste Landfills
Nat i onwi de | npacts Program Since Proposal,” April 28, 1993,
(Docket No. A-88-09, ItemNo. IV-M3) and "Landfill Rule
Energy Recovery Cost Anal ysis," Decenber 16, 1992, (Docket
No. A-88-09, ItemNo. IV-M2) indicated that many sites wl|
not install energy recovery equi pnent in absence of these
rules; and that new landfill rules in California have caused
many sites to install energy recovery equi pnent in order to
conply with the newrule. The commenter (I1V-L-7) stated that
these rules will force the devel opnent of new technol ogi es and
landfill gas recovery vendor services that will transformthe
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mar ket, which will decrease up front installation costs and
i ncrease efficiency.

Response: The EPA agrees with the comenter that the
landfill gas market will be transformed by new rul es forcing
t he devel opnent of new technol ogies and | andfill gas recovery
vendor services. This was a main reason the | east cost
anal ysis option was devel oped; in order for the standard to
"take credit" for the positive changes to the landfill gas
mar ket and the increased use of energy recovery technol ogy
whi ch the standard will generate. There are several
site-specific reasons that influence the choice of whether to
recover energy: financial limtations (there is a |arge
initial investnent), ability to sell the energy, the risk
factor (it is difficult to predict the productivity of a
landfill), etc. The standard should influence these factors
and nake it favorable for landfill owners or operators to
choose energy recovery. However, there are landfills that
have energy recovery systens and sone future landfills that
will potentially have energy recovery systens in the absence
of this standard. The adjustnment of deleting the 138
landfills was nmade so as not to "take credit" for those
landfills that would recover energy fromlandfill gas w thout
the influence of this standard. The 138 landfills estimated
to install control in the absence of the standard is based on
past nunbers of landfills installing energy recovery and
projecting into the future. Mre information may be found in
t he menmorandum "Landfill Rule Energy Recovery Cost Analysis,"”
Decenber 16, 1992 (Docket No. A-88-09, Item No. IV-M2).

As this comrenter has stated, when the NSPS and EG go
into affect it is likely that nore landfills will choose
energy recovery which will have an affect on the market and
the up front installation costs. However, the nationw de
i npacts are correctly based on current information. The CAA
requires periodic reviews of NSPS. Advances in energy
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recovery may be considered in the periodic reviews of this
NSPS.
2.8.2 Secondary Air lnpacts

Comment: One commenter (IV-D-20) suggested that the EPA
has not thoroughly assessed secondary air pollutant em ssions

i npacts fromopen flares. The commenter questioned whet her
open flare control devices are BDT and stated that the
proposal BID contains little information on secondary air
pol l utant em ssions fromopen flares. The comenter
recommended that enclosed flares be chosen as BDT if further
eval uati on denonstrates that open flares have higher |evels of
secondary air em ssions than encl osed fl ares.

Anot her commenter (1V-D-17) recommended that the
occurrence of PICs fromopen flares be addressed (references
to conbustion data were included). The comenter stated that
PCDD m ght be produced by conbustion of NMOC, and suggest ed
that the occurrence or |ack of occurrence of PCDD nust be
addr essed before conbustion can be classified as BDI.

The comenter (IV-D-17) indicated that flare conbustion
anal ysis shoul d be required and shoul d incorporate the percent
of chlorine in LFG flare operating conditions (i.e.
tenperature, residence tinme, POHC, PIC (PCDD/ PCDF, etc.), and
risk assessnent. For risk assessnent, the comenter indicated
that the normalized distribution for an em ssions source of
1 gramisec with a dilution factor of 1 to 10 km shoul d be
suppl i ed.

Response: Open flares have already been established as
an appropriate control technol ogy under section 111. Open
flares are suitable for LFGif they nmeet the provisions under
40 CFR 60. 18, as discussed under section 2.6.3. The EPA knows
of no data that indicates that open flares have higher
secondary em ssions than other conbustion devices.

The EPA has al ready determ ned under previous projects
that flares operated according to section 40 CFR 60.18 w ||
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achi eve greater than 98 percent organics destruction. The
avai |l abl e data considered by the EPA, while indicating the
presence of PCDD precursors in landfill gas, does not indicate
PCDD precursors after conbustion in flares.

Comment: One commenter (IV-D-50) said that the proposed
regul ati on appears to underestinmate secondary em ssions from
LFG conbustion, and chal | enged the assunption that
LFG generated electricity would likely replace coal-fired
generation. The comenter cautioned that previous EPA studies
showed t hat energy recovery systens can result in a nore
expensive and | ess efficient source of energy due to higher
secondary air em ssions fromenergy recovery systens fuel ed
with LFG and reduced thermal efficiency conpared to natural
gas-fired generation.

Response: The EPA assunes that market forces govern the
purchase of LFG generated electricity. The proposal BID
di scussi on of secondary inpacts assuned that a utility
purchasi ng LFG generated electricity would replace the nost
expensive electricity being purchased, which, at that tinme was
usually coal -fired, not natural gas-fired, generation. Since
coal -fired generation is nore costly and has greater secondary
air inpacts than LFG generation, LFG generated electricity
woul d reduce secondary air inpacts fromelectricity
generation. The EPA reviewed the references provided by the
commenter, but found no data included specific to LFG It
must be noted that no quantitative adjustnent to the secondary
air inpact tables in chapter 6.0 of the proposal BID was made.
The EPA nade only a qualitative judgnment about secondary air
i npacts of LFG versus coal -generated electricity. Information
on LFG generated electricity prograns and the estimated
i npacts of the LFG versus coal -generated electricity is
presented in the nmenorandum "Anal ysis on Landfill Gas
Utilization of the Soon-to-be Pronul gated C ean Air Act
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Regul ations for Minicipal Solid Waste Landfills" (Docket
No. A-88-09, Item No. |V-B-5).

Comment: One commenter (IV-D-19) noted that turbines,
boilers, and I.C. engines tend to have nuch hi gher NOy
em ssions than flares. |In addition, |I.C engines have higher
CO em ssions, while boilers and turbines have | ower CO
em ssions than fl ares.

Response: The goal of the regulation is to reduce the
anount of LFG emtted to the atnosphere. |If a State has
speci fic concerns regarding NO¢ or CO, they may inplenent
additional or nore stringent regulations to address these
concer ns.

The EPA data does indicate greater NO¢ em ssions from
turbines, boilers, and I.C. engines than flares. However,
this fact may be offset by the fact that these devices can
recover energy fromLFG Energy recovery will have benefits
of conserving the nation's supply of nonrenewabl e energy
resources and will decrease pollution fromthe energy
generation displaced by the use of these devices. These
benefits are discussed in chapter 6 of the proposal BID, as
well as in the proposal preanble (56 FR 24498; May 30, 1991).
2.8.3 Cost-Benefit Analysis

Comment: One commenter (IV-F-6) questioned whether the

costs of the regulation are equal to the health inprovenents.
The comrenter clainmed that there has been no anal ysis of
potential benefits of the regulation and that only the
threshold I evel s and control options have been considered in

t he rul emaki ng. Another commenter (1V-D- 39) asserted that
sufficient justification for the standards has not been

provi ded on the basis of cost effectiveness and environnent al
benefits. A third coomenter (I1V-F-3) said that the data used
in the RIA concerning the cost effectiveness and environnent al
benefits of the regulation were inconplete.
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Response: Section 111(b) of the CAA addresses categories
of sources which cause, or contribute significantly to air
pol I ution, which may reasonably be anticipated to endanger
public health or welfare. The NSPS are technol ogy- based,
rather than risk-based, standards. As stated in the preanble
under this NSPS, MSW Il andfill em ssions nust be controlled to
the | evel achievable by BDT, considering costs and any nonair
qual ity health and environnental inpacts and energy
requi renments. The NSPS are not primarily concerned with
gquantifying health inprovenents, as are NESHAP

As explained in the preanble, the BDT was sel ected based
on consideration of the costs and em ssions reduction achi eved
by the regulatory alternatives as provided in section 111(b)
of the CAA

Comment: One commenter (IV-D-36) stressed that the high
costs incurred fromaddressing the small percentage of nethane
em ssions derived from MSW Il andfills were not justified.

Anot her commenter (1V-D-11) indicated that public utilities
shoul d excuse net hane generated fuel cell power from

| east - cost regul ati ons because of the social benefits gained
fromthis clean fuel source.

Response: The selection of the NSPS and EG was not
determ ned by the cost of nethane reduction. Mthane
reducti on was considered as an ancillary benefit. Nationw de
annual i zed costs were estimated for new and exi sting MSW
landfills to be approximately $4 and $90 mlli on,
respectively. The average cost effectiveness of the NSPS and
EG are $1, 200 per Mg of NMOC em ssion reduction. The
increnental cost effectiveness of going froma 150 My/yr
em ssion rate cutoff to a 50 My/yr cutoff is $2,900/ My for new
landfills and $3,300/ My for existing landfills. The standards
address MSW | andfill em ssions in a cost effective manner.

The EPA is investigating fuel cells; however, the
i nvestigation is not conplete to incorporate at this tine.
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Additionally, the decision to require public utilities to dea
with fuel-cell generated nethane in a prescribed manner is
beyond section 111 Authority.

Comment: One commenter (IV-D-50) noted that the proposal
BI D | acks correct information regardi ng costs of energy
recovery systens because it does not include discussion of a
backup flare system and systemavailability and reliability.

Response: The cost inpacts of these regul ations were
cal cul ated based on the use of flares and on the use of |east
cost devices (including energy recovery). Although the EPA is
aware that many operators do maintain backup flares on site,
they are not required in the NSPS and EG  QOperators may
determ ne on a site-specific basis whether to install a back-
up device. In many cases control devices may be reliable
enough that a back-up is not needed, especially considering
that the NSPS em ssion standards do not apply during periods
of malfunction. Additionally, when a backup flare is
installed, it would likely last indefinitely and contribute
relatively little to the overall cost of conpliance with the
st andar d.

In regard to systemavailability and reliability, the
proposal BID did not attenpt to provide exhaustive information
regardi ng energy recovery systens, specifically because of the
site-specific nature of factors influencing energy recovery
sel ection decisions. The proposal BID and subsequent anal yses
reasonably represent energy recovery system costs, however
these costs are greatly affected by site-specific factors,
whi ch are best addressed by the MSW I andfill owner or operator
when the use of energy recovery is considered.

2.9 MONI TORI NG AND TESTI NG
2.9.1 Monitoring
Comment: One commenter (IV-L-1) reconmended that the

NSPS require the nmeasurenent of landfill gas em ssions from
col l ection systens and/or control devices on a real tine basis
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usi ng continuous em ssions nonitoring instrunentation rather
t han annual |y perform ng manual neasurenents such as
Met hod 25C

Response: In selecting neasurenent nethods for measuring
LFG em ssions, the EPA selected nethods that were sinple, yet
woul d provide informati on adequate for establishing
conpliance. Oher nethods may be used if they have been
approved by the Adm nistrator.

The final rule also requires surface em ssion nonitoring
of landfills on a quarterly basis to confirmcorrect system
operation. Surface em ssion nonitoring will ensure that
landfill gas control systens are operating adequately and that
no significant em ssions are escaping fromthe landfill
surface. For control devices, continuous nonitoring of
operating paraneters is required. The EPA wll not require
continuous em ssions nonitoring instrumentati on when ot her
| ess expensive nethods are avail able that are appropriate for
establ i shing conpliance.

Comment: Two commenters (1V-D-27, 1V-D39) asserted that
the requirenent to nonitor residence tine during the initial
performance test cannot be net, because residence tinmes for
control devices can only be cal cul ated and cannot be
noni t or ed.

Response: The conpliance provisions of the final NSPS
(8 60.755) are based on typical section 111 provisions for
open flares and encl osed conbustion devices. The intent of
this section of the regulation is to require that residence
time be determned during the initial performance test for
encl osed conbustion devices. The final regul ati on was changed
to reflect that residence tine should be determned in
conjunction with gas fl ow neasurenents and tenperature rather
than "nonitored.” After the initial performance test, the
NSPS only requires that tenperature be recorded wth equi pment
cal i brated, maintained, and operated according to the
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manuf acturer's specifications. Flowto the control device
must be nonitored, or else bypass line flow can be nonitored
or bypass lines can be sealed to prevent bypass.

Comment: Two industry comenters (I1V-D 27, |1V-D 39)
recommended that nonitoring tenperature not be limted to
Cel sius units of measure, since nost devices are provided with
Fahrenheit units.

Response: Current policy is to use netric units in
reporting; however, this does not preclude neasuring in
English units. The follow ng equation can be used for
converting degrees Fahrenheit to degrees Cel sius:
0C = (OF - 32)/1.8.

Comment: One industry comenter (IV-D 27) suggested that
the provisions for nonitoring tenperature at enclosed flares
be changed to require nonitoring "at |east every 15 m nutes”
rather than "every 15 mnutes" to increase flexibility in how
this requirenment is net.

One comenter (1V-D-39) asserted that requiring a flow
i ndi cator that provides a record of gas flow at intervals of
every 15 mnutes is an unnecessary and expensive nethod to
collect the required data. The comenter recommended t hat
this requirement be replaced wth the requirenment that the
owner or operator sinply record flow at 15 mnute intervals,
whi ch woul d all ow for other nethods of obtaining the data
w thout requiring a specific type of equipnent.

Response: The provisions for nonitoring tenperature of
an encl osed conbustion device have been revised. The final
provisions require a tenperature nonitoring device equipped
with a continuous recorder and having an accuracy of
+ 1 percent of the tenperature being neasured expressed in
degrees Celsius or + 0.5°C whichever is greater. Records nust
be nmade at | east every 15 mnutes. Also, the requirenent of
using a flow indicator that provides a record of gas flow at
intervals of every 15 m nutes has been changed to requiring a
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gas flow neasuring device that provides a neasurenent of gas
flowto, or bypass of, the control device. |If gas flowis
nmonitored, the gas flow rate nust be recorded at |east every
15 mnutes. Alternatively, a bypass systemthat has either a
car-seal, lock and key, or other device that reveals if the
bypass system has been used can be installed instead of
nmoni toring flow

Comment: Two commenters (1V-D-26 and | V-F-6, |V-D 27)
recommended that the flare flanme rather than the pilot flane
be nonitored to verify that the flare is operating at al
tinmes. One of the comenters (I1V-F-6) stated that MSW
landfills that have flares typically use intermttent pilots
to conserve propane. The commenter stated that continuous
pilots are costly, inefficient, and unsafe. One of the
comenters (1V-D-27) opposed the stringent provisions for
monitoring flowto the flare or other control device,
reporting that such equi pment could cost from $4,000 to
$12,000. The commenter proposed that a nonthly neasure of
flow at the flare using various devices (e.g., pitot tube,
orifice plate, etc.), along with continuous flane tenperature
nmoni toring, would be sufficient to catch any maj or changes in
flow

Response: The nonitoring provisions of 8§ 60.756 were
revised to allow for continuous nmonitoring of flowto the
flare pilot flame or the flare flame itself. An intermttent
pil ot would not neet this requirenent because it could not be
continuously nonitored. |If direct nonitoring of the flare
flame is not feasible because the tenperature of the flare
flame is too high and will cause the thernocouple of the
nmonitoring device to burn out nore quickly than if the pil ot
is nonitored, the source may chose to nonitor the pilot flane.
The requirenent to nonitor flowto the flare or other control
device at |east every 15 mnutes was intended to ensure that
the collected landfill gas is being conveyed to a flare, or
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ot her suitable control device, rather than being discharged to
t he atnmosphere. The regul ati on has been changed since
proposal to allow the alternatives of nonitoring flow in each
bypass line, or sealing bypass lines with car-seals or |ock
and key configurations that prevent bypass and reveal whether
bypass has occurred. This will allow flexibility and reduce
costs. O her comments and responses pertaining to open flanes
are contained in 2.8.2 of this chapter.
2.9.2 N trogen Mnitoring

Comment: Many commenters (IV-D-7, 1V-D-26 and | V-F-6,
|V-D-27, 1V-D-35, IV-D-39, IV-D-55, IV-F-4, |IV-L-5) contended
that the 1 percent Np limt in the proposed standard is
unrealistic, and that levels of 11 (IV-D-35), 12 (1V-D 27),
20 to 25 (IV-D-26 and IV-F-6) and no | ess than 6 percent
(I'V-D-39) are nore appropriate. One commenter (1V-D 39) also

reported that successful operation has been shown at |evels as
hi gh as 20 percent. Three of the comenters (IV-D-7, |1V-D 25
and IV-F-4, |1V-D-34) reconmmended dropping the Np limt
altogether. Two comenters (I1V-D-25 and | V-F-4, |V-D 34)
stated that the requirenent restricts operators in maxim zing
vacuum |l evel s. One commenter (IV-D-7) stated that setting the
limt based on conbustibility had no engi neering basis.
Anot her comrenter (1V-D-39) also asserted that the 2 percent
No limt in the collection header is too stringent.

Several comenters (I1V-D-26, IV-D-35, IV-D-39, |V-D-55)
di scussed the Np content of landfills. The comenters stated
that Np levels of 7 to 8 percent (IV-D-35), 5 percent
(I'V-D-39, IV-D-55) and between 1 and 4 percent (I1V-D-26) are
comon. One commenter (1V-D-55) stated that Figure 3-3 of the
proposal BID indicates that the Np content of landfills |evels
out at 5 percent. Another comenter (IV-D39) referenced a
docunent by EMCON Associ ates, "Methane Ceneration and Recovery
fromLandfills", as the source for the 5 percent Np | evel.
The commenter also reported that the EMCON Associ ates docunent
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states that Np is expected to peak just after placenent of
refuse, and will then fall dramatically as the refuse begins
to decay to the 5-percent steady state level. The conmmenters
stated that the Np content was due to trapped air buried at
the tinme of filling the landfill (1V-D-26) and/or is rel eased
fromthe refuse (IV-D-39). Another commenter (IV-D- 3)
suggested that it would be difficult to determine if the Np
came from buried nitrogen or inproper sanpling.

One commenter (1V-D39) suggested the EPA devel op a
met hod to cal culate NMOC corrected to a standard val ue of Ny
if the EPA is concerned that excessive air intrusion wll
cause a fal se neasurenent of NMOC in the LFG The commenter
(I'V-D-39) asserted that this Np is released fromthe refuse
and is not a result of air intrusion.

Anot her commenter (1V-F-6) suggested that well
tenperature and percent nethane, should be used as the
infiltration indicator, instead of difficult and expensive Np
measur enent techni ques.

One of the commenters (IV-D-27) approved of the 1 percent
No [imt in Method 2E while perform ng gas generation rate
testing, but said that 12 percent is nore appropriate for
operating gas collection systens. The comenter noted that it
is only above 12 percent that nethanogenic bacteria becone
dormant. Another commenter (I1V-D- 39) asserted that a snall
anmount of air intrusion (less than 3 percent) does not
significantly reduce nethane quality, nor does it cause
subsurface fires.

One commenter (1V-D-29) suggested that the regul ation
allow | andfill operators a choice between portable Oy nonitors
or Method 3C in order to detect infiltration in the header
system The comenter reported experience using portable O
monitors and noted that they give instantaneous readi ngs,
whereas Method 3C often requires | aboratory testing. In
addi tion, the commenter requested that either Op or No be
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allowed for use in the detection of header system | eaks. The
coment er suggested that the requirenent be revised to a

maxi mum of 3.5 percent Op content in the header system based
on experience with LFG containing an Oy content between 0.5
and 3.5 percent w thout any adverse probl ens.

Two comenters (1V-D-30, 1V-D-39) stated that there are
sinpler nethods for |eak detection. Another commenter
(I'V-D-27) suggested that the EPA establish alternative nethods
for monitoring air intrusion because Ny testing is so
expensi ve. The conmenter reported costs of $150 per well per
month. The comrenter recomrended a nunber of options for
determining air infiltration, including: (1) deviations
around a stabilized air Np level, (2) deviations (10° O
around a stabilized tenperature at the well head, and
(3) surface-integrated neasurenent.

Response: In Method 2E as well as daily operation, the
N> concentration in the extracted LFGis inportant because it
i ndi cat es whet her the maxi num vacuum achi evable w thout air
infiltration is being obtained fromthe landfill. The Np
[imt is provided as a safety neasure to avoid fires and
explosions that may result frompulling too much air into the
landfill, and to avoid altering the anaerobic state of the
landfill. For conpliance purposes, the main concern is that
the systemis pulling at maxi num capacity up to the point of
infiltration. The 1 percent val ue was based on previous
coments received fromindustry, which were m sunderstood in
establishing 1 percent as a limt, when in reality, the
sources were using the 1 percent as a target. The reason Np
concentration was being restricted at proposal instead of Oy
is that the portable Oy neters were unable to neasure Oy to
the I ow | evel s necessary, and that Op may be consuned and not
det ect ed.

The nonitoring provisions of the final NSPS have been
revised after consideration of the corments. The Np limt
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during operation of the collection systemat the well head has
been increased to a level less than or equal to 20 percent as
determ ned by Method 3C. Because the Np concentration limt
was raised, it is now also feasible for sources to nonitor O
to indicate the maxi num vacuum achi evable w thout air
infiltration. Therefore, a provision allowng for an O limt
of 5 percent as indicated by an oxygen neter calibrated
according to Method 3A of Appendix A of 40 CFR 60 has been
added to the final rules. 1In addition, a provision has been
added to require the operation of the collection systemwith a
landfill gas tenperature of less than 55°C (or the maxi num
establ i shed val ue) denonstrated under 8§ 60.753(c). The final
provisions require nonthly nonitoring of these paraneters.

The Np limt in Method 2E has al so been increased to
20 percent. If a sanple is found to contain nore than
20 percent Np in Method 25C, then that sanple should be
removed fromthe collection. The equation for calculating the
concentration of NMOC in Method 25C has al so been revised to
correct the NMOC concentration in the LFG sanple to zero
percent No.

As nentioned above, a provision has been added to the
final rule requiring the tenperature to be maintained at |ess
than 55° (or higher site-specific established value) at each
well. |If the LFG tenperature at the well head increases above
the tenperature threshold, the new provisions require an
adj ustment of the vacuumto reduce the tenperature. The val ue
of 55° Cwas cited by industry experts as an alert tenperature
that may indicate a problem Since tenperature variability
exi sts between landfills and between wells within a landfill,
the provisions to establish higher operating tenperatures at
i ndi vi dual wells has been added. A higher tenperature l[imt
will be allowed if the owner or operator can denonstrate with
supporting data that the higher tenperatures do not cause
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fires or adversely affect the anaerobic deconposition of the
wast e.

Comment: One commenter (IV-D 26) contended that
mai ntaining an Oy level in a flow ng LFG stream bel ow
1 percent is unreasonable, unnecessary and al so not cost
effective. The commenter asserted that nore sensitive and
accurate well adjustnents are nmade fromtenperature, percent
met hane, amount of vacuum and flow volune. The conmenter
stated that intruded Oy would be stripped off by the landfill,
and that tenperature and percent nmethane would be inmediately
affected by both intruded air and direct |leaks into the
system

The comrenter further recommended that no Op limtations
for individual wells be set, and that an Oy | evel of 8 percent
in the main header woul d be appropriate.

Response: The EPA is assuming that this commenter was
referring to Np instead of Oy (see above response) or that the
commenter was conmenting froma previous version that
di scussed air intrusion testing, which differs fromthe
proposed regul ation. The conmmenter did not provide details
concerni ng how tenperature, percent nethane, anmount of vacuum
and fl ow volunme could be used to determ ne appropriate
adj ustnents. The proposed regul ati ons required nonitoring of
Np to control air intrusion. Changes to the final regulation
addressing air intrusion were discussed in the response to the
previ ous coment .

2.10 MODELI NG

Comment: Two commenters (1V-D-30, 1V-D-39) stated that
the use of the first-order gas rate generation nodel in
Met hod 2E was not backed up by evidence which shows it to be
nore accurate than other avail able nodels. The comenters
asserted that this discourages the devel opnent of nore
accurate nodels, and cited the nodeling discussed in the
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Decenber 1989 ASCE Environnental Engi neering Journal as
exanpl es of nodel s under devel opnent.

Three commenters (1V-D-46, 1V-D-49, 1V-F-4) argued that
the EPA LFG em ssion nodels overestimate the effects and
anmount of LFG produced, resulting in the installation of
control systens that are |arger than necessary. The
comment ers suggested using nethods and technol ogy currently in
practice at landfills.

One commenter (1V-D-55) argued that the EPA has no data
to support the use of their nodel equation. The comrenter
asserted that the nodel equation is based on the prem se that
the LFG generation rate is solely a function of age and the
anmount of refuse. The commenter stated that LFG generation
rates are highly dependent upon fluctuating noi sture content
of the refuse, and, therefore, there is no such thing as a
"gas generation rate constant” that only needs to be
cal cul ated once. The commenter further argued that the NMOC
em ssions nechanismis not described by the Scholl Canyon
nmodel , and encouraged the elimnation of the use of
mat hematical fornulas for applicability of controls.

Anot her commenter (1V-D-45) stated that because of the
health effects of NMOC, testing should be perforned to
determ ne NMOC em ssion rates rather than relying on estinmates
of NMOC em ssi ons.

Anot her commenter (I1V-D-17) stated that the final results
of the nodel, although based on sophisticated fornul ae, may be
i naccurate because of the quality of background dat a.

Response: Al though the EPA acknow edges that other
nodel s may be in use or under devel opnent, the Scholl Canyon
based nodel used within these regul ati ons was chosen because
it is both sinplistic and adequate for purposes of estimating
LFG em ssions. The nodel was submitted to industry for review
at frequent intervals throughout its devel opnent (see
Docket A-88-09 subcategory I1-C for Agency submttals and
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subcategory 11-D for industry and vendor responses). The EPA
considers it adequate and effective for purposes of these
standards. Actual landfill gas em ssions data were coll ected
and conpared to em ssions estimtes using the nodel. The
actual em ssions and the nodel ed estimates correl ated
satisfactorily (see Docket A-88-09, ItemNo. |IV-A-1).

In the interi mbetween proposal and pronul gation of the
regul ati on the EPA obtained site-specific gas generation data
characterizing landfill em ssions fromboth arid and noi st
regions of the United States. The data were applied to the
i nput data bases proportionally, to account for the effect of
noi sture on gas generation. This data and the nethodol ogy
used to assign it to the input data bases is described in the
menor andum " Met hodol ogy Used to Revise the Mddel Inputs in the
Muni ci pal Solid Waste Landfills I nput Data Bases" (Docket No
A-88-09, Item No. |V-M4).

While the nodel is used to select the regulatory cutoff,
the NSPS all ows site-specific data to be used to i nprove the
resulting NMOC em ssion rate upon which the applicability of
controls depends. As commenter |V-D-55 noted, the Schol
Canyon nodel does not describe NMOC em ssi on nechani sns;
rather it describes nethane generation. |In the tier system
if the Tier 1 NMOC em ssions estimates are above the
regul atory cutoff, the owner or operator may el ect to sanple
for a site-specific NMOC concentration to inprove the NMOC
em ssion rate estimation. |If the resulting NMOC em ssion rate
is still above the regulatory cutoff, the owner or operator
may al so performgas flow testing to obtain a site-specific K,
for use in the em ssion rate cal cul ati on.

These options inprove the applicability of the nodel to
the individual landfill. The gas flow testing, if perforned,
can al so be used to deternmine a site-specific area of
i nfluence for use in determ ning systemdesign. (See
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section 2.12, "Design Specifications,” for discussion of
system desi gn.)

The EPA understands that the tier default val ues have
been m sused (e.g., em ssion inventories, control system
design, etc.). The default values should only be used for
applicability of the regulations. They were selected to be
used as a screening tool to determne applicability of the
control requirenents of the regulations. They should not be
used to estimte em ssions for inventories or control
equi pnent desi gn.

Comment: One commenter (IV-D-32) discussed various
aspects of the equations used in calculating the NMOC em ssi on
rate using default information in 8 60.753 of the proposed
regul ation. The comenter stated that the proposal BID and
regulation did not clearly describe how the values Mand R
were derived, and recomended either the BID be nade
consistent wwth the regulation or the definition for R and M
excl ude di scussi on of nondegradable waste. In addition, the
commenter requested that the variable Cywoc which is defined
differently in two equations, be used in a clear and
consi stent manner. The comenter noted that the equation in
8 60.753(a)(1)(ii) of the proposed regulation differs fromthe
equation on page 9-6 of the proposal BID in that the tine
since closure (c) does not always equal zero and e- ¢k does not
al ways equal one.

The commenter reported that the regul ati on does not
clearly state what val ue shoul d be used for the NMOC
concentration, and that 8§ 60.753(a)(2) refers to the
cal cul ated em ssion rate of NMOC, not to the NMOC
concentration. The commenter al so suggested that it is
uncl ear whet her the annual em ssions rate is determ ned using
the 8,000 ppnmv default value for NMOC concentration or using
the site-specific value calculated via 8 60.753(a)(3) al ong
with the site-specific k value. Lastly, the commenter
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requested clarification of how frequently the NMOC
concentration should be revised.

Response: The definition of Cyvoc is the sane in al
equations. "As hexane" was inadvertently left off one of the
definitions, and has been corrected in the final regul ation.
The equation in 8 60.753(a)(1)(ii) of the proposed NSPS is for
new |l andfills opening after May 31, 1991. It was assuned that
new | andfills will not be closed by promul gation of this
regul ation, in which case e-KC is equal to one. However, this
section is referred to by the EGin § 60.34c, which may
require cal culation of an NMOC emi ssion rate after landfill
closure. Therefore, the equations in § 60.754(a)(1) of the
renunbered final NSPS have been changed to include the closure
terme-KC,  The use of default or site-specific val ues, when
cal cul ating the NMOC em ssion rate, depends on what tier the
owner or operator is in at the time. The Tier system should
be viewed as a step systemw th Tier 1 being the first step.

A diagramof the entire tier systemwas provided in figure 1,
Overall Three-Tiered Approach for Determ nation of Contro
Requirenents, in the proposal preanble. Section 60.754(a)(1)
of the final renunbered NSPS specifies that 4,000 ppnv as
hexane be used for calculating the mass em ssion rate of NMOC
(MuMoo) . Paragraph (a)(2) correctly refers to the cal cul ated
Muvoc when conparing it to the 50 My/yr standard. This
process is referred to as Tier 1, where default values are
used to cal culate Myvoc and then conpared to 50 My/yr. Tier 2
i ncorporates a site specific NMOC concentration and is
described in 8 60.754(a)(3). Tier 2 would only be used if the
Muvoc as calculated in Tier 1 is greater than 50 My/yr. |If
the Myvoc calculated in Tier 2 is greater than 50 My/yr, the
owner or operator can elect to install controls or use Tier 3,
which is described in 8 60.754(a)(4). Section 60.754(a)(4)
has been revised to specify that both the site-specific NMOC
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concentration and site-specific nethane generation constant
(k) be used in Tier 3.

Tier 2 requires that a site-specific NMOC concentration
be determ ned froma nunber of surface |locations at a
[andfill. Many commenters stated that the statistical
approach to cal cul ate the nunber of sanples and sanpling
frequency is not supportable. 1In an effort to address the
comments, the required nunber and | ocation of the sanpling
probes were revised. A landfill performng Tier 2 is required
to take two sanpl es per hectare of surface area, up to
50 sanples. Because the confidence | evel calcul ation was
removed, the site-specific NMOC concentration is required to
be recal cul ated every five years. The ten year recal cul ation
period option has al so been renoved.

Because of the | ower NMOC em ssion rate stringency |evel
of 50 My/yr and the fewer nunber of landfills affected by the
regul ations due to the 2.5 mllion My maxi num capacity
exenption level, a single tier 2 recalculation period of every
5 years is considered justified and not overly burdensone.
The | ower stringency |evel nmakes it nore likely that a
landfill's NMOC em ssion rate could increase such that it
significantly exceeds the 50 My/yr stringency |level during a
10 year period.

Addi ti onal gui dance has been incorporated into the final
regulation in 8§ 60.754(a) for determ ning values for M (nass
of refuse in the ith section, My) and R (average annual refuse
acceptance rate, My/yr). As specified in chapter 9 of the
proposal BID, the mass of the nondegradabl e refuse should be
subtracted fromthe total mass of refuse in a particul ar
section of the landfill or fromthe refuse acceptance rate to
avoi d overestimating the LFG em ssion rate.

Comment: One commenter (IV-D25) suggested using
site-specific kinetic coefficients in Tier 3, instead of site
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specific emssion rates. The comenter gave information on
how t he kinetic coefficients would be estimat ed.

Response: The purpose of Tier 3 is to determne a site-
speci fic methane generation rate constant (k). The k value is
determned froma site-specific em ssion determ ned by
extracting LFG froma portion of the landfill (i.e.,
installing gas extraction wells).

Comment: One industry comenter (IV-D-27 and |V-F-5)
noted that a conversion factor used in the calculation of the
default concentration of NMOC fails to account for the final
product needing to be given "as hexane." The comenters
concluded that this resulted in a default value nearly five
times greater than the val ues upon which it was based, and
requested that the default value be recal cul ated. The
commenters al so contended that the nmass em ssion rate of NMOC
woul d be affected by the "as hexane" error. The conmenter
found the different conversion factors provided in the
proposed regul ation and BID to be overly confusing, and
recommended an alternative conversion factor, providing the
cal cul ati ons upon which it was based.

Response: The problemw th the conversion factor noted
by the commenter is actually a problemw thin the section of
the regul ati on where the NMOC concentration from Method 25C is
used to calculate the NMOC em ssion rate. This error occurred
as an oversight in the typing of the proposed regulation,
whi ch shoul d have included additional text in the proposed
NSPS.

The appropriate text has been added to 8§ 60.754(a)(3) to
indicate that the NMOC concentration from Met hod 25C nust be
divided by 6 to convert from NMOC concentration as carbon to a
concentration in terns of hexane. The conversion of NMOC
concentration fromas carbon to as hexane was perforned
correctly in the analysis upon which the selection of the
regul atory em ssion rate cutoff was based.
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2.11 TEST METHODS

Comment: One commenter (IV-D 10) expressed concern that
t he proposed test Methods 25C, 3C and 2E contai n procedures
that can be both | aborious and costly. The commenter
suggested that the regul ations include provisions that do not
[imt owners or operators to only these three nethods if other
equi val ent net hods exi st or nmay be devel oped. The conmmenter
stated that this will reduce costs and allow a field sanpling
techni que they are devel oping to test nethane and NMOC
em ssion rates that will be | ess expensive and nore accurate
than current nethods.

Response: Oaners and operators may propose alternative
met hods, provided they are approved by the appropriate
revi ewi ng agency.

Comment: One commenter (IV-D-54) suggested that the
nomencl ature be changed from NMOC to TGNMO i n proposed test
Met hod 25C because the technique for analyzing NMXC is
substantially simlar to the technique for TGNMO  The
commenter stated that it would be | ess confusing for the
nomencl ature to remain TGNMO for the technique.

Response: The EPA has defined Cyyoc and NMOC wit hin the
met hods according to the purposes for which the nethods were
devel oped. Since the surrogate for the designated poll utant
in these regulations is NMOC, Method 25C, which was devel oped
to support these regul ations, references NVCOC.

2.11.1 Nonnethane Organi c Conpound Sanpling and Anal ysis

Comment: One commenter (IV-D-19) requested that

al ternatives other than Method 25C (for exanple, neters, SUWA
canisters as in the EPA nethod TO 14, and total hydrocarbons,
and total nonnethane hydrocarbon anal yzers) be allowed in the
regul ations for the sanpling and neasurenent of LFG  Anot her
comenter (IV-D3) suggested that EPA Method 18 and

Met hod 8240 be used in place of Method 25, because Method 25
is nore expensive. The comrenter also stated that Method 25
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does not allow for chem cal -specific data, would not indicate
any contam nants at significant toxic |evels, and does not
nmeet the criteria set forth in RCRA guidelines SW846. The
commenter further indicated that the sanpling depth in

Met hod 25 is too shallow and, therefore, yields no
representati ve NMOC concentrati ons.

One commenter (1V-D32) recommended that test Method 25C,
used for collecting and anal yzi ng NMOC concentrations from
probes and referenced to in 8 60.753(a)(3), be incorporated
into the regulation by reference. The commenter was, however,
concerned about the use of a sanpling requirenent that may
create up to 50 holes through the cover of the landfill every
5 to 10 years. The commenter suggested that |anguage be
included in the regulation or test nethod to decomm ssion the
sanpling wells to maintain the integrity of final cover.

Al so, another comenter (I1V-D-55) stated that penetrations of
the landfill cover to install additional wells or for sanpling
provi de avenues of escape for the toxic conmpounds. The
commenter reconmended that the approval of mtigation neasures
be required prior to cover penetration.

One commenter (1V-D-39) asserted that the use of
Met hod 25C for determ ning NMOC concentrations is questionable
because: (1) probe sanples and gas extraction well sanples do
not typically agree with each other, (2) probes only give a
static neasurenent of NMOC under the cap, and (3) probe
sanpl es are not representative of the heterogeneous nature of
landfill wastes. The commenter recomended that a nunber of
met hods shoul d be al |l owed, including Method 25C, as well the
collection of bag sanples froma larger area of the |andfil
at the surface, and sanpling wells sunk conpletely through the
trash that could |ater be used in the collection process.

One comrenter (IV-D-26) stated that operators of multiple
landfill sites should be allowed to statistically determ ne
average NMOC concentrations throughout the landfill system
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rather than on a landfill-by-landfill basis. The comenter
argued that for a gas analysis to be truly representative of
what is in the landfill, gas needed to be collected within the
trash and not beneath the cap.

Anot her comrenter (1V-D-55) asserted that due to the
uneven distribution of pools of |eachate (the source of nost
NMOC em ssions), the use of concentration sanples fromonly
five probes can lead to extrenely m sl eadi ng concl usi ons.

One industry comenter (1V-D-27) supported the
requi renents for determ ning NMOC concentration with an
80- percent confidence, but requested that conposite sanpling
be all owed on the additional sanpling (maxi mum 50), arguing
that the average concentration is all that is finally used.
The comrenter noted that this would greatly reduce the cost of
such sanpling and analysis. This comenter al so suggested
that an alternative be allowed to installing probes.

One commenter (IV-F-6) clainmed that the 80 percent
confidence interval in Method 25C is being conpared to the
vari ation between the sanples. The commenter asserted that
since the focus is on the difference between the 5 sanple
averages and the 8,000 ppnv, there is no reason to take nore
sanpl es when the difference between themis |arge.

Two commenters (1V-D-30, IV-F-3) stated that the
80 percent confidence |evel for NMOC sanpling is not based on
sound logic since there is no proof that the distribution of
LFGis normally distributed as is the t-statistic on which the
confidence |l evel is based.

One commenter (1V-D-39) asserted that no data are
presented to show that the student t-test is a valid procedure
for anal yzing data collected fromLFG sanpling. The comenter
argued that other environnental nonitoring prograns such as
groundwat er nonitoring data have shown that the student t-test
is not avalid test in nost cases and that the EPA has
previously allowed nore appropriate alternative statisti cal
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anal yses. The commenter suggested that a specific statistical
test not be required, but rather that an appropriate
statistical nethod be used.

Response: When specifying a nethod for denonstrating
conpliance, the EPA seeks to select a nethod that is as sinple
as possible but provides information adequate for establishing
conpliance. Method 25C was devel oped for this rul e because it
measures total nonnet hane organics, which is the surrogate
specified within these regulations for the designated
pollutant. Methods that do not separate nethane fromthe
ot her organi c conpounds, such as Method 21, are not readily
anenabl e for neasuring NMOC in LFG  Methods TO-14 and 8240
are not appropriate alternatives to Method 25C, for the
foll ow ng reasons. Method TO-14 is nore expensive than
Met hod 25C and anal yzes specific conpounds rather than sinply
NMOC. Method 8240 is a GO/ Ms anal ytical procedure for a
predeterm ned |ist of compounds and could not be used
effectively for nmeasuri ng NMOC concentrati on.

Based on the comments received, the EPA decided to
specifically allow the use of Method 18 or Method 25 for
determ nation of reduction efficiency. |If Method 18 is used
it nmust be speciated at a mninmumfor the conpounds listed in
the nost recent version of AP-42. \Wile the EPA believes
Met hod 18 may be nore costly to inplenment than Method 25, it
does not doubt the adequacy of either nethod for determ ning
reduction efficiency. However, other test nmethods may be used
for any of the specified nethods if they are approved by the
appropriate reviewi ng agency. Although other nethods may be
used, if properly validated, usually only one or two
est abl i shed EPA net hods are specified because they have been
denonstrated to provide valid results and because the
conparative results from several sources reporting to one
agency are nore neani ngful when the sane anal ytical nethod has
been used.
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A requirenment has been added to the regulation to refill
the probe holes with cover material once sanpling has taken
pl ace. The owner or operator may choose to | eave the probe in
pl ace and sinply plug the sanpling probe or renove the probe
and refill the hole with cover material.

The NMOC sanpling requirements of tier 2 in the final
regul ati on have been revised. Miny commenters stated that the
statistical approach to calculate the nunber of sanples and
sanpling frequency is not supportable. 1In an effort to
address many of the comments, the required nunber and | ocation
of the sanples were revised. A landfill performng the tier 2
sanpling to obtain a site-specific NMOC concentration is
required to take two sanples per hectare of surface area up to
50 sanples. A landfill owner or operator may take nore than
50 sanples, but all the sanples nust be included in the
calculation to obtain the average NMOC concentrati on.

Due to the large variation in NMOC concentration from
landfill to landfill, using average NMOC concentrations from
mul tiple landfill systens woul d not provide a reasonabl e basis
for installing collection and control systens at i ndividual
landfills. The EPA considers that when the regulatory cutoff
is exceeded and NMOC sanpling is perfornmed, the site-specific
NMOC concentration should be the basis for applicability, not
an average concentration based on nultiple landfills.
Additionally, a multiple landfill average mght result in
control applied to fewer landfills. Instead of landfills
emtting greater than 50 My NMOC/ yr being controlled while
others emtting |l ess than 50 Mg NMOC/yr are not, the use of a
mul tiple-landfill average NMOC concentration m ght exenpt all
of the landfills in the system The NMOC sanpling is neant to
i nprove the accuracy of the estimate for landfills near the
regul atory cutoff, to determne if the specific landfill
warrants control .

2-122

kl k- 85\ 04



The sanpl e probe depth requirenment has been changed to
read sunk "at least" 3 feet below the cover material or cap to
give sonme flexibility in sanpling.

Conposite sanpling can be allowed only if each individual
sanple is of equal volune. This is to insure that the
resul ting NMOC concentration is equal to the value that would
be obtained if an average val ue from concentrations of
mul ti pl e sanpl es were used.

2.11.2 Method 2E

Comment: Many commenters (IV-D-25, IV-D-30, IV-D31
IV-D-34, IV-D-39, IV-D-47, IV-F-4) questioned the accuracy and
validity of Method 2E. One commenter (IV-D 30) argued that
Met hod 2E is based on questionabl e engi neeri ng assunpti ons,
and limted testing of a volune of the landfill that is
unknown at a single point in time, since the true region
i nfluenced by the extraction well is unknown. The comrenter
mai nt ai ned that the EPA did not provide docunentation to
confirmthe accuracy of the proposed test nethod. Two
commenters (IV-D-25, IV-D-34) stated that Method 2E either
overesti mates or underestimates wel | -spaci ng requirenents,
depending on landfill characteristics. Wile another
comenter (IV-D-46) stated that the treatnent systens wll be
overdesi gned and i nappropriate for small and nmedi um si ze
landfills. One commenter (IV-F-4) stated that Method 2E may
overestimte well spacing by two to three tines.

Anot her commenter (I1V-D-31) stated that active extraction
testing using Method 2E | acks accuracy, is too involved, and
is too costly to be the basis for design or the decision to
install collection systenms. The commenter clained that the
extraction well depth should not extend to 75 percent of the
landfill depth, except in small landfills, due to the expense
of wells deeper than 30.5 to 36.5 neters. The commenter
recommended that perinmeter wells could catch gas escaping from
deep wells.
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Several comenters (I1V-D-25, I1V-D-27, IV-D-30, |V-D 31,
| V-D-34) were concerned about the cost of Method 2E. Two
commenters (IV-D-25, IV-D-31) noted that in the case of snall
landfills, the cost of perform ng Method 2E coul d exceed the
cost of an adequate control system Two commenters (I V-D 25,
| V-D-34) argued that using Method 2E to determ ne well spacing
woul d i ncrease costs because wells would be spaced too cl ose
together, due to fluctuations in baronetric pressure.

Response: The EPA devel oped Method 2E with input from
i ndustry representatives. Industry provided experience on
techni ques that the EPA then devel oped into Method 2E.  Since
t hese techni ques are used by industry representatives, the EPA
is confident that Method 2E can be used effectively to
estimate the area of influence. The final regul ations,
however, no longer require a specific determ nation of the
area of influence, so sources that are not confortable with
Met hod 2E are not required to use it.

Met hod 2E was al so devel oped to be used to determ ne a
site-specific nethane generation rate constant (k), for use in
Tier 3 of the applicability determ nation. Method 2E, as a
met hod of determ nation of k, is based on the Scholl Canyon
nodel and the area affected by a given well (RO), as
determ ned by testing. Since the site-specific k value would
replace the default k value, the EPA is confident that a
site-specific k value determ ned by Method 2E woul d better
represent an individual landfill than the default k value. It
shoul d be noted here that use of the Tier systemis also
optional, and sources not confortable with the use of
Met hod 2E coul d docunent the sufficiency of another nethod, or
install controls.

Since the EPA renoved the prescriptive requirenents for
collection systemfromthe final regulations, and repl aced
themw th design criteria, the concerns expressed by
commenters over these issues should be alleviated.
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The cost of perform ng Method 2E was taken into account
when the tier default values were selected. Default val ues
were selected in an attenpt to mnim ze the nunber of
landfills that would perform Tier 3 and then not be required
to install controls. |In other words, the default val ues were
selected in an effort such that landfills that were estimted
to emt nore than 50 My/yr by Tiers 1 and 2 and therefore
elected to performTier 3 would still likely need to instal
controls, thereby making use of the wells already installed
for Tier 3. This is also a factor landfill owners and
operators will need to take into account when deci di ng whet her
to advance to Tier 3 or to install controls after Tier 1 or
Tier 2. The EPA acknow edges that landfill owners and
operators will base how far to advance in the tier system on
site-specific factors, including cost.

The EPA al so increased the maxi mum capacity exception
level to 2.5 mllion My. This exenption wll exenpt
approxi mately 90 percent of all landfills fromthe
requi renents of the regul ations.

Comment: Several commenters (IV-D-25, 1V-D-30, |IV-D 31,
| V-D-34, |1V-D-51) were concerned about the inpact of
baronetric fluctuations on the accuracy of Method 2E. One
commenter (1V-D-31) reported that, in his experience, pressure
di fferences are very slight and these differences can be
overwhel ned by baronetric fluctuations. The conmenter
suggested pl acing pressure probes closer to the well, at 3,
7.6, and 15.2 m and plotting the pressure differentials
versus the natural logarithmof distance to extrapolate to get
the di stance at zero pressure difference. The comenter
contended that the correction for baronetric pressure does not
take into account tinme lags for the landfill pressure to
equilibrate to baronetric swings. The comrenter maintained

that extracting two void volunmes does not assure that "new

gas" is being collected or that gas is being extracted at the
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sane rate it is being generated. The commenter recomended
that steady state pressure distributions should be achieved
first, meaning that pressures are rising or declining at a
st eady gas extraction rate.

Anot her commenter (1V-D-51) suggested that better nethods
for determning the area of influence for a given well (other
t han Met hod 2E) included continuous recordi ngs of probe and
at nospheric pressure or spreading out the tinme frame for spot
nmonitoring perfornmed at the sanme tinme each day.

Response: In Method 2E, pressure readings are taken,
and, as in the case of all pressure readi ngs, these pressure
readi ngs are neasured as a pressure differential. 1In this
case, it is the difference in pressure between the atnosphere
(baronetric pressure) and the landfill. In Method 2E, the
pressure differential is corrected for baronmetric pressure to
determine the landfill pressure. It is irrelevant that the
correction of barometric pressure does not take into account
the time |ag between baronetric pressure changes and | andfil
pressure changes, because in Method 2E the concern is with the

relative difference in landfill pressure from probe to probe
at a given nonent in tine.

The baronetric fluctuations may affect the landfill gas
generation rate; however, the landfill gas generation rate is

bei ng determ ned over a period of tine where varying
baronetric pressures inpact the gas generation rate and these
effects are being averaged together. Since the extraction

wel I's nust function during all baronetric conditions, any
conditions in which Method 2E is perfornmed are conditions that
are nore or less likely to occur and are applicable to the
[andfill.

After review and consideration of comments, the EPA has
revised Method 2E to allow the use of a sem-logarithm c plot
of pressure differentials versus distance fromthe well head
for determning RO.
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Met hod 2E is being kept in the regulation as an
alternative neans for establishing applicability, as a part of
the tier system |In Tier 3, an owner or operator has the
option to perform Method 2E to develop a site specific gas
generation rate constant for use in estimating the NMOC
em ssion rate. There nmay be other nethods that would estinate
the site specific gas generation rate constant nore
accurately, but these would entail nore cost and nore testing
time. The EPA is confident that Method 2E sufficiently
estimates the site specific gas generation rate constant.
However, this nmethod does not have to be used. An owner or
operator can install controls after Tier 2 and not perform
Tier 3 (Method 2E), or the owner or operator can propose
anot her nethod for estimating the gas generation rate
const ant .

When Method 2E is used as a neans for estimating the area
of influence, the EPA does not believe that either continuous
recordi ng or prolonged nonitoring will inprove the accuracy of
the area of influence estimate significantly. Method 2E
al ready requires that baronetric pressure nmeasurenents be
taken at the sane tine as the probe pressure readings. Al so,
Met hod 2E requires that the pressure neasurenents be taken
every 8 hours over several days or nore, which would nean that
pressure neasurenents are taken at the sanme tinme each day.

Comment: One commenter (IV-D-31) stated that single
wells are preferred over the cluster wells regardl ess of
whet her the history of the site is known, because at sites
where the history is known generation rates varied by factors
of 1.5 to 3.

Response: A landfill owner or operator has the option to
choose between using three cluster wells or five wells spaced
evenly over the landfill. The regulation does not require the
use of cluster wells for Method 2E testing. |In fact, cluster
wells should not be used if the conposition of the refuse, age
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of the refuse, and the landfill depth of the test area cannot
be determ ned. \Were these factors can, however, be
determ ned, cluster wells are appropriate. Therefore,
| andfill operators have two options for siting wells in
Met hod 2E testing, when the required data is avail abl e.

Comment: Three commenters (1V-D-27, 1V-D-31, 1V-D 39)
were concerned with the depth of perforation of the well due
to the possibility of air infiltration. One comenter
(I'V-D-27) suggested that a perforation depth should start no
closer to the surface than 6.1 m while the second comment er
(I'V-D-31) suggested that only the bottomone-third of the well
be perforated. The second commenter (IV-D-31) pointed out
that | ess perforations would result in a smaller radii of
influence. The third commenter (I1V-D-39) asserted that a
2/ 3 perforated section was appropriate for wells deeper than
13.7 m but for shallower wells a solid section should be no
less than 4.6 m unless a synthetic liner is being used. The
commenter asserted that the specific design standards in the
proposal be replaced with a perfornmance standard that can be
met by qualified professional designers, who can design an
optimal gas recovery system

Response: These commenters have raised a valid concern
regarding well perforations too close to the surface.
Accordingly, the provisions in 8 60.759 have been revised to
provide only criteria for designing collection systens, rather
t han prescriptive specifications.

Comment: One commenter (IV-D27) opposed the use of
Met hod 2E to cal cul ate maxi mum expected gas generation rate in
8 60.757(b)(1)(i) of the proposed regulation. The comrenter
argued that using Method 2E here is in conflict with the
cal cul ation equation provided in 8 60.754 of the proposed
regul ati on which allows, but does not require, a rate to be
determ ned t hrough Method 2E.
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Response: Sections 1 through 4 of Method 2E do not apply
to a controlled landfill. In addition, the final regul ations
have been revised at §8 60.758(b)(1) to allow the owner or
operator to cal cul ate the maxi mum expected gas generation fl ow
rate according to 8 60.755(a)(1) or any other nethod to
determne maximum flow rate, as long as the nethod is approved
by the Adm nistrator.

Comment: One commenter (IV-D-39) discussed the
requi renment of using a blower with a flowrate of 8.5 m3/ mi n.
The comrenter stated that a larger or smaller bl ower nay be
needed, depending on site conditions.

Response: The bl ower capacity requirement of 8.5 m3/nin
is the estimated m ni num capacity requirenent for performng
Met hod 2E.  As the commenter pointed out, depending on the
flowrate conditions at each particular site, a |arger bl ower
capacity may be required. Therefore, the |anguage in
Met hod 2E has been revised to indicate a bl ower capacity
requi renent of at least 8.5 md/nin.

2.11.3 Method 3C

Comment: One commenter (IV-D-27) suggested that only one
calibration standard is necessary for calibrating the therma
conductivity detector because of its |inear scale.

Response: The requirenment for three calibrations is
i ncluded in Method 3C because it was previously determned to
be appropriate during the devel opnent of Method 3. Requiring
three calibrations enhances the statistical validity of the
calibration test, and the EPA does not consider the three
tests overly burdensone.

2. 12 DESI GN SPECI FI CATI ONS

Comment: One commenter (IV-D-46) alleged that the
proposed regul ati ons may encourage untrained "landfill gas
engi neer consultants” to offer their services to city
adm nistrators. Two commenters (I1V-D-25, 1V-D34) were
concerned that Method 2E is very conplex and will be used by
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i nexperienced gas system designers which wll affect the
integrity of the results.

Response: In determ ning whether to hire a consultant,
landfill owners and operators should obtain information on the
previ ous experience and qualifications of the consultant and
on their professional nmenberships and certifications. The
landfill industry, professional organizations, and State air
pol lution control agencies nmay be able to provide city
admnistrators with informati on about reputable landfill gas
engi neering consultants. |In response to commenters' concerns,
the final regulations indicate that the gas collection system
desi gn plans nust be prepared by a professional engineer.
Also, it should be noted that use of Method 2E is optional and
m ght not be used at many landfills, so there should not be a
shortage of experienced contractors.

Comment: Two commenters (I1V-D-30, |V-D 36) contended
that the collection and control design criteria used by the
EPA is based on scientifically unproven and, therefore,
invalid nodels and tests. One commenter (I1V-D-30) nentioned
that various California regulatory agencies had based their
standards on actual em ssion neasurenents and not on nodel s.
Two commenters (1V-D-46, 1V-D-49) said that the recommended
gas treatnent systens are overdesigned for smaller landfills
and that the nodels used overestimate the anmount of LFG
pr oduced.

Response: The gas generation nodel and the technical
basis for gas collection system design were revi ewed by
industry frequently during their devel opnent and all comments
subm tted by industry were considered (see Docket No. A-88-09,
ltens I1-C 11, I1-CG22 and I1-C-24; and ItemNos. I1-D-38 to
11-D-43, 11-D47 to I1-D-50 and I1-D-52 to I1-D-54). The EPA
consi ders the nodel reasonable for these regulations and is
currently using the nodel in a nunber of other studies as
wel | .
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As stated in an earlier response, the Tier default val ues
shoul d only be used for determ ning applicability of the
regul ations. They were selected to be used as a screening
tool to determne applicability of the control requirenments of
t he regul ati ons and should not be used to estimate em ssions
for inventories or control equi pnent design.

Comment: One industry comrenter (IV-D-27) argued that
the equation for determ ning gas nover sizing incorrectly
sizes for the peak flowrate over the life of the landfill and
not the maxi mum LFG flow rate expected over the life of the
gas noving equi pnent. This commenter pointed out that gas
nmovers can be upgraded or downgraded as the LFG novi ng needs
change.

Two comenters (1V-D-39, |IV-F-6) questioned the
rel ati onshi p between maxi num expected flow rate and gas
collection equipnent life. The commenters stated that
equi pnent |ife should not have an effect on gas flow rates and
shoul d not be factored into the value of t.

One commenter (1V-D-39) requested clarification on
whet her a gas collection systemneeds to be designed to handl e
t he maxi num expected gas flow rate fromthe onset or if the
system can be designed in phases as the landfill is devel oped.
The commenter recommended that phased design and installation
be al | owed.

Response: The EPA agrees that upgradi ng and downgradi ng
equi pnent shoul d be allowed, and the definition of the
paraneter t has been changed to reflect the tine frane the
owner or operator intends to use the equi pnent, instead of the
equi pnent |ife. The new definition states that t is equal to
the active life of the landfill or the age of the |landfil
plus the time the owner or operator intends to use the
equi pnment, whichever is |less. Equipnment can now be sized for
t he maxi mum LFG fl ow rate expected over the use of the
equi prent and not over the life of the equipnent.
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The equation containing the paraneter t in 8 60.755
cal cul ates the maxi mum LFG flow rate for the period of tine
the equi pnent is being used. The paraneter t is defined as
the ol dest active age of the landfill while a given piece of
equi pnent is being used. For a landfill that wll close
before the conpletion of the intended equi pment use period, t
is the total active life of the landfill. For a collection
systemthat the intended equi pnent use period wll be up
before landfill closure, t is the age of the landfill when the
equi pnent will be taken out of service or the age of the
landfill plus the intended tinme of equi pnent use. For
equi pnent that wll be used after closure only, t is the age
of the landfill when the equipnent is installed.
2.12.1 Collection System Design

Comment: Many commenters (IV-D-7, IV-D-9, |IV-D 27 and
| V-F-5, IV-D-36, IV-D-38, IV-D-49, IV-D-52, IV-D-56, |V-F-4)
wanted nore flexibility to be incorporated into the design

standards. The commenters asserted that these designs should
be nore site-specific and determ ned by the designers and
owners. Many of these commenters requested that the
regul ation allow landfills operated and desi gned based on the
SCAQWD regul ation to be considered equivalent to a landfill
desi gned and operated under these regulations. One industry
comenter (IV-D-27) urged the EPA to provide less restrictive
specifications for well construction and system conponents,
adding that many effective systens have been used that would
not neet these specifications.

Anot her commenter (1V-D 37) conceded that the regul ation
i ncludes a nmechanismfor flexibility through alternative
design plan submttal to the Adm nistrator or the designated
revi ewi ng agency, but requested that the EPA further encourage
States to allow such flexibility. Two comenters (I1V-D 52,
| V-F-4) stated that the proposed regul ati on does not take into
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consideration alternative nmethods of LFG control in use at
exi sting MSW I andfills.

Two commenters (1V-D-25, 1V-D-34) noted that although the
proposed NSPS allows for the submttal of an alternative
design, the NSPS and EG require that the collection and
control system be designed in conformance with chapter 9 of
the BID, where the design specifications are far too rigid.
Because of this rigidity, the coomenter stated that systens
nmeeting the SCAQWD standard woul d not neet the alternative
design criteria in the proposed standard.

Anot her industry commenter (1V-D-27) argued that the
col l ection system design specifications in the NSPS shoul d be
moved to the proposal BID and used sol ely as gui dance, rather
than as a design specification. The comrenter noted that
i ndustry experts would submt site-specific designs to the
State agencies for approval, and that this would foster
creativity and the devel opnment of innovative systens.

Response: After consideration of the coments, the EPA
agrees that the specific design criteria in the proposed rule
may be overly restrictive and not the nost appropriate design
for all landfills. The design specifications in the proposed
rule may be useful in designing active vertical collection
systens. However, because of the many site-specific factors
involved with landfill gas collection system design,
alternative systens may be necessary. Therefore, the
prescriptive specifications have been renoved and 8§ 60. 759 has
been revised to present nore general design criteria for
active collection systens. This wll allow flexibility and
all ow, or even encourage, alternative designs. The final
standards require all owners or operators to submt design
plans to the State agency for review. The design plans nust
denonstrate that the criteria in 8 60.759 are nmet or that the
design is a sufficient alternative, and nust be signed by a
regi stered professional engineer. These provisions allow for
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use of a wide variety of system designs. Designs could

i nclude vertical wells, conbination horizontal and verti cal
col l ection systens, or horizontal trenches only, |eachate

col l ection conponents, and passive systens. Any design can be
used as |long as an adequate design plan is submtted and
approved.

Additionally, landfill owners or operators can use
section 111(h)(3) of the CAA to request approval of gas
col l ection systens that provide equivalent control, but do not
conply with either the specifications in the regulation, or
with the plan devel opment and revi ew requirenents.

The final EG for collection systens references the
NSPS. For EG based on sources of health-related pollutants,
States are required to submt plans for EPA approval that
provide emssion limtations at |east as stringent as the
NSPS. An owner or operator of a system designed for the
SCAQWD standard woul d need to denonstrate that it effectively
addresses the design criteria in 88 60.752(b)(2) and 60. 759.

The final EG has been revised as follows to clarify that
State plans nust require installation of collection and
control systens that are equivalent to those required in the
NSPS:

". . . neeting the conditions prOV|ded in

§ 60. 752(b)(2)(ii) of this part.

Comment: Two commenters (1V-D 25, 1V-D 34) recommended
that the regul ations incorporate an alternative collection
system desi gn provision, which would establish a perfornance
standard based on the SCAQWD rule. The SCAQVD rul e uses
integrated surface sanpling of TOC to determ ne the need for
additional gas control. This would allow nore flexibility for
the gas collection designs. One comenter (IV-D37) noted
that their State regulation requires that gas collection
systens be designed so that surface concentrations of TOC
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measured as net hane do not occur at |evels above 1,000 ppnv or
al ong the gas transfer path. The commenter asserted that the
surface test encourages system nmai ntenance. A fourth
comenter (IV-D-55) also recommended that a surface em ssion
standard be established which landfill operators nust

mai ntai n, thereby allow ng maxi num design flexibility and
encouragi ng nore cost effective innovations.

Anot her commenter (1V-F-6) maintained that production
tests should not be required for gas collection system design
because they are inaccurate, and that they should be replaced
with the use of operating criteria. The commenter advised
that all mandatory design features should be renmoved fromthe
provi sions and that all designs should be produced by
certified professional engineers instead.

Response: The final NSPS allows for collection system
desi gn based on either the criteria provided in 8 60.759 of
the NSPS or an alternative design, provided that the
alternative neets the requirenments in 8§ 60.752(b)(2)(ii) and
is submtted for review. The final NSPS differs fromthe
proposed regulation in that it no | onger provides prescriptive
desi gn specifications.

One comrenter was concerned about the integrity of the
landfill cover and that cracks in the cover could allow
em ssions to the atnosphere even when an effective collection
system has been installed. As nmentioned in the proposal
preanbl e and by commenter |V-D- 26, surface em ssion nonitoring
as used in the SCAQVWD seens appropriate for determ ning that
closer well spacing is in fact needed. As nentioned in the
proposal preanble, the EPA was already considering what role
the California test mght reasonably fill in these regulations
(see 56 FR 24492-24493).

The EPA considers surface em ssion nonitoring to be an
appropriate tool for nonitoring both cover integrity and the
ef fecti veness of well spacing. Therefore, sone aspects of the
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surface em ssion nonitoring test have been incorporated in the
new 8 60.753, where all of the operational provisions for the
col l ection system have been brought together.

After initial installation of the collection system
owners and operators will be required to operate the
collection systemw th a nethane concentration | ess than
500 ppm at all points around the perineter of the collection
area and across the surface of the collection area follow ng a
serpentine pattern spaced 30 neters apart.

Compliance with this operational standard is to be
denonstrated by nonitoring surface concentrations on a
quarterly basis using an organi c vapor analyzer, flane
ioni zation detector, or other portable hydrocarbon nonitor.

For closed landfills, if three successive quarterly nonitoring
periods fail to indicate any nethane concentrations of 500 ppm
or greater, then the owner or operator may skip to an annual
nmoni toring frequency.

| f an instrument reading of 500 ppmor greater is
produced, the location of the exceedance nust be recorded, and
cover mai ntenance or adjustnment to the vacuum at adjacent
wel | heads must be made within 10 days. The 10-day schedul e
was selected to allow the personnel to continue nonitoring
W t hout stopping to make adjustnents, but to assure that
conditions at the locale of the exceedance are attended to
qui ckly.

The | ocation of the exceedance nust be renonitored within
10 days. |If a second exceedance is recorded at the sane
| ocation, additional adjustnents shall be attenpted and
remonitoring performed within 10 days. Any |ocation that
exceeds the 500 ppmreading 3 tines within a quarterly period
must install a well or other collection device within 120 days
of the first exceedance.

The met hane concentration | evel of 500 ppm was chosen
based on data received from nunmerous sources, including:
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(1) information provided by the SCAQWD stating that this was
an appropriate level and the level used at landfills in that
district; (2) information indicating that some | eak detection
progranms for other industries currently use 500 ppm and

anal yzers are capable of detecting this |evel;

(3) instrunmentation specifications citing this as an
appropriate nunber and that famliarity with this level is
broad; and (4) site visits conducted by the EPA indicating
that 500 ppmis an acceptabl e detection |evel.

Comment: One commenter (IV-D-20) stated that 8§ 60.758(b)
in the proposed regul ati on should be stated nore clearly,
suggesting it follow the description given in the summary.

Anot her commenter (1V-D-29) stated that the preanble
expl ains that the pressure at the well head shoul d be negative
pressure to collect the gas adequately, but that the
regul ati on does not give this detail. The comenter suggested
that this be added to the regul ation.

Response: The final NSPS does not present design
specifications for a specific gas collection system but
i ncludes design criteria that the EPA believes provides a
| evel of detail and clarity necessary to all ow owners and
operators to design collection wells neeting BDT.

The final NSPS requires that pressure in the gas
col | ection header be nonitored on a nonthly basis in
8 60.756(a). Section 60.755(a)(3) requires that negative
pressure be maintained, or an additional well be added to the
system except in certain specified situations.

Comment: One commenter (IV-F-6) noted that the system
designs and diagrans in the preanble failed to provide for
ei ther expansion joints or pipe sloping for drainage.

Three commenters (1V-D 20, 1V-D 22, |1V-D55) contended
that settlenent of the refuse mass after extraction well and
header line installation is not taken into consideration in
8 60.758(b)(2) of the proposed regulation. One comrenter
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(I'V-D-55) recommended that the regulation require that sw ng
joints, slip lines, or other acceptable devices that wll
allow the collection systemto nove with the landfill w thout
the collection system breaking be installed. One conmenter
(I'V-D-20) suggested that the majority of header piping be
buried underground in severe winter areas, and suggested that
provi sions be added for routine investigations of buried
|ateral lines that may becone fractured. Another comrenter
(I'V-D-22) questioned the effects of settlenment of extraction
wel |l s which are 30 mon-center through inperneabl e caps.

One comenter (IV-D-20) warned that gas extraction wells
shoul d usually be | ocated as close to the base of the landfill
as can be achieved to prevent problens associated with | ow
vertical refuse perneability. The commenter further
recommended that, in the case of landfills with | eachate
coll ection systens, the extraction well should term nate at
approxi mately 3 m above the | eachate collection system

Response: The EPA agrees with the comenters concerns
regarding settlenent. The figures and diagrans provided in
the preanble to the proposed regul ations were intended to
illustrate basic system conponents, and were not intended to
be exhaustive. Because the final regulations require al
design plans to be submtted to the Adm nistrator for
approval, but do not provide specific designs for gas
col l ection systens, the use of slip lines, swng joints or
ot her devices, and the |location and specific |ength of header
pi pes, is neither required nor precluded by the final NSPS and
EG The use of these devices can be determ ned during the
site-specific design.

The EPA considers this level of flexibility appropriate
for the regulation and believes that operators or owners wll
choose the appropriate placenent for their site specific
situation and include that in their design plans. Also, if a
State or a landfill owner/operator has a particular concern
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about pipe freezing or the well depth, they can address that
in their specific design plan.

Comment: One commenter (IV-D 32) suggested that
provi sions be added to the regulation requiring that the LFG
coll ection system desi gn be capable of controlling the
off-site mgration of subsurface LFG

Response: The EPA considers collection and control
systens designed to neet the criteria in 8 60.759 of the final
NSPS to be sufficient for the control of off-site mgration.
The pulling effect of the perineter wells, which are sited to
cover all areas of the boundary, should prevent LFG from
mgrating off-site. However, the commenter is correct;
collection and control systens need to address off-site
m gration. A provision has been added to § 60.752 requiring
coll ection and control systens be designed to mnimze
off-site mgration of subsurface LFG

In addition to requiring that mgration be addressed in
each collection systemdesign plan that is submtted, the
final regulation includes a new 8 60.753 on collection system
operation. This section conpiles various operational
provi sions that had previously been | ocated at different
poi nts throughout the proposed regulation into one section. A
requi renent to operate the collection systemwith a surface
nmet hane concentration of |ess than 500 ppm which is fulfilled
t hrough the use of a surface nonitoring device, has al so been
i ncl uded.

The provisions for the surface nonitoring include a
requi renent to nonitor surface nethane concentrations around
the perineter of the collection area. This will further
ensure that offsite mgration is controlled. These provisions
are applicable to all systens designed according to the
provi sions of 88 60.752 and 60. 759 and systens whi ch incl ude
any alternatives to the provisions of 88 60.753 through 60. 758
t hat have been submtted for review
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Comment: One commenter (IV-D-27) suggested that the
bentonite seal around the collection wells and the probes
shoul d be placed at the cover/refuse boundary rather than 4 ft
above the gravel pack. The comenter argued that this would
reduce the chance of air intrusion.

Anot her comrenter (l1V-D-39) also asserted that the
proposed gas well design lacks a 1-ft thick bentonite seal
i mredi ately above the crushed stone and that the crushed stone
has been found to be very inportant in preventing air
intrusion into the well. The comrenter also stated that the
di aneter of the well boring should be 0.61 to 0.91 m which
allows for the use of larger dianeter boring rigs, which are
used to install a |leachate extraction well in the sanme bore
hol e as the gas well.

Response: As a result of concerns such as those
expressed by these comenters, the prescriptive design
specifications for gas collection systens have been renoved
and replaced wth criteria for the design of such systens.

The design plans nust neet the criteria in 8 60.759 or
denonstrate equi val ence, be prepared by a professional

engi neer, and approved by the Admnistrator (i.e. the State or
| ocal agency that has been del egated authority).

The proposed design specifications were established to
provi de an owner or operator a clear design to followin lieu
of submttal of an independently-designed system However,
since the regul ation has been revised in 8 60.759 to provide
criteria for sufficient collection systens which all ow sources
to design collection systens in any manner they chose (as |ong
as the design plans are prepared by a professional engineer,
and are approved by the Admnistrator), wells of any dianeter
may be bored, as long as the systemis approved.

Comment: One commenter (IV-L-1) recommended that the EPA
require either a conparable collection efficiency for affected
landfills of all sizes or, for landfills located in
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environnments that prevent achieving the required nunerical
efficiency value, m ninmum equi prent specifications for the
collection system The commenter (IV-L-1) suggested achieving
this by: restricting the lengths, type of materials and
techni ques used to assenble the well points, seals, punps,
conpressors, dryers and collection systens; requiring m ninmum
comm tnents of resources, expertise and |levels of effort to be
devoted to system mai ntenance; and further limting the tine,
provided in the proposed NSPS, after initiation of active

landfilling operations before which construction and operation
of landfill gas collection and treatnent systens nust take
pl ace.

Response: These standards and em ssion guidelines are
promul gated under section 111 of the CAA, which requires the
st andards be set based on the application of BDT considering
costs and any nonair quality health and environnental inpacts
and energy requirenents, at the tine the standard is
promul gated. An NSPS establishes a nati onwi de m nimum | evel
of control, but it is based on the application of BDT.

The commenter's concern regarding the collection
efficiency for affected landfills is a valid concern and has
been addressed by the EPA. The EPA considers surface em ssion
nmonitoring to be an appropriate tool for nonitoring both cover
integrity and the effectiveness of well spacing and vacuumin
order to ensure adequate collection efficiency. Therefore,
surface em ssion nonitoring has been incorporated in 8§ 60. 753,
where all of the operational provisions for the collection
system have been grouped together.

2.12.2 Determnation of Well-Spacing

Comment: One commenter (IV-D-26 and |IV-F-6) argued that

| ess restrictive design and operating paraneters for LFG

control systens can be specified and yet still achieve the
desired em ssions reductions. The commenter's particul ar
concern is the design criteria for well head spacing. The

2-141

kl k- 85\ 04



comment er contended that under normal conditions, well head
spacing for central wells of 90 to 120 mis sufficient to
control surface em ssions and |lateral mgration of LFG The
commenter stated that at these distances a zone of negative
pressure builds beneath the landfill cap and will keep LFG
from escaping through the landfill cap. The commenter
contended that on occasion this spacing is inadequate due to
subsurface factors that restrict the novenent of LFG and the
vacuum created by the wells. The comenter asserted that in
t hese areas, surface nethane readi ngs above 50 ppm can be
detected using surface neasurenents for nethane. The
comenter agreed that closer well spacing is necessary where
this is clearly denonstrated.

Anot her comrenter (1V-D-39) stated that the proposed
design specifications for well spacing assune that the
landfilled waste i s honbgeneous. The commenter noted that in
reality this is not true because the waste conposition varies.
Because of the variable nature of the fill, the commenter
supported a performance standard rather than a design
standard, and recommended that alterative designs be all owed
and encour aged.

One commenter (1V-D-30) questioned the use of RO as
determ ned by the Method 2E punping test. The conmenter
asserted that Method 2E is conprised of unnecessary "l eak
testing"” which is nore expensive and takes | onger than other
met hods.

One comrenter (1V-D-26) contended that short term punping
tests (for k calculation) do not yield accurate data and
provi de no basis for sizing LFG collection systens. The
commenter stated that uncontrolled landfills have built up
landfill pressure and that initially, the test wells wll show
hi gher flow rates than at true steady state. The comenter
asserted that with a full well field in place, 6 to 12 nonths
is required to reach steady state. The commenter contended
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that no basic punp test, including the EPA' s proposal, is
reliable and will invariably overestinmate the quantity of gas
gener at ed.

The comenter (IV-D-26) stated that they have sol ved the
punp test problem by designing gas extraction systens so that
t he bl ower conpressor has the ability to produce a m ni mum of
13 to 25 cmof water colum vacuum at the nost renote point in
the header/lateral system Friction loss is controlled by
allowing only a 2.5 cmwater colum pressure drop per 30.5 m
before pipe dianmeter is increased. The commenter (IV-D- 26)
stated that this allows the gas extraction systems ability to
collect gas to be the controlling factor, not a "guess" at the
landfill's ability to produce gas.

One commenter (1V-D-26) contended that Method 2E assunes
a uniform isotropic, fully devel oped, concentric vacuum
pattern around the well, however, this does not occur in
actual practice. The commenter stated that it is entirely
predi ctable that a 50-acre landfill with an HDPE cap and 0.9 m
final cover can be covered by a single vertical gas well.

Anot her industry commenter (1V-D-27 and |V-F-5) urged
that greater flexibility be allowed in establishing the area
of influence used for well-spacing. The comenter (IV-D 27)
suggested that engi neering equations are just as effective for
calculating the area of influence and are nmuch | ess expensi ve.
The comrent er requested that engi neering equations be all owed
inlieu of Method 2E testing for establishing the area of
| nfl uence. Two commenters (IV-D-25, IV-D-34) agreed that
Met hod 2E is only one of several nethods that can be used as a
gui de for gas collection design.

One comrenter (l1V-D-27) faulted the three nethods
provided in the proposal, noting that two of them are based on
expensive field testing procedures, and that the third is
based on theoretical nodeling utilizing only two site-specific
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val ues. The commenter suggested that experts in the field
could better determ ne an effective area of influence.

One commenter (I1V-F-4) faulted area-of-influence nethods
of determ ning the well spacing because these nethods have
been denonstrated primarily at large landfills and may be
m sl eadi ng or inappropriate for all sizes of landfills. The
commenters (IV-D-25, IV-D-34) also stated that Method 2E woul d
result in an overly large area of influence in deep |andfills,
causing the systemto mss as nuch as 85 percent of the LFG

One commenter (1V-D-26) recommended that all references
to radius of influence and Method 2E be del eted and be
replaced with the general recommendation that the LFG
extraction system be designed by a conpetent and qualified
regi stered professional engineer and that such plans be
subm tted and approved by the |ocal regul atory agency.

Anot her commenter (IV-F-6) stated that Method 2E is not
necessary to determne the area of influence; it is only
necessary to determine if there is no gas in the perineter
nmoni toring probes and that there is | ess than 50 ppm net hane
in the surface em ssions.

Response: |In response to the many coments requesting a
si npl er approach for determ ning the area of influence for
pur poses of collection system spacing, the EPA has renoved the
specific methods for determning RO or any other area of
i nfluence determ nation fromthe requirenents of the
regul ations. Instead, as nentioned earlier, the final
regul ations require a professional engineer to prepare
col l ection system design plans with gas collection systens of
sufficient density to achieve uniformcontrol of surface gas
em ssions and address gas m gration.

Met hod 2E is no | onger required, but can still be
performed to determ ne the appropriate area of influence for a
given landfill. Method 2E has been used before and generates
useful data (see Docket No. A-88-09, Categories II-Cand II-D
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and the response in section 2.11.2 for further discussion of
t he devel opnment of Method 2E). The EPA devel oped Met hod 2E
with input fromindustry representatives. Industry provided
experience on techni ques that the EPA then devel oped into
Met hod 2E. The EPA believes that Method 2E can be used
effectively to estimate the area of influence.

As nmentioned in previous responses, quarterly nonitoring
of the surface nmethane concentration has al so been added to
the rule to help ensure cover integrity and effectiveness of
wel | spaci ng.

Comment: Three commenters (IV-D-30, IV-D-39 and | V-F-3,
| V-F-4) stated that the curves prescribed in the regulation

for use in well spacing, which are based on |andfill depth and
bl ower vacuum are not field-tested curves and will result in
wells spaced too closely. |In addition, the comrenter

(I'V-D-39) remarked that the graph entitled "Estinmated radius
of influence as a function of blower vacuunt needs to account
for pressure drops associated with header |osses in the

pi pi ng.

One comrenter (I1V-D-26 and I V-F-6) stated that "radius of

influence" is arelative termwith little actual neaning,
because the cal cul ations are theoretical and have not been
reliable for predicting actual flow conditions in the real
worl d. Anot her conmmenter (IV-D-55) contended that a sinple

mat hematical fornmula that can be used on all landfills for the

pl acenent of collection wells does not exist.

Anot her comrenter (1V-D-7) suggested that the proposed
met hod of cal culation for the spacing of gas wells and vacuum
contradi ct the comenters experience and shoul d be revised.
The comenter clainmed that wells have been spaced at nuch
greater distances within landfills with no air infiltration
and that well spacings of 46 to 76 m can be operated
successfully. The comenter recommended that landfills be
allowed to use greater well spacing if they can denonstrate
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collection of 80 percent of the cal culated or Method 2E
measur ed gas production.

Response: The EPA determ ned that the curves given in
t he proposal regulation did not adequately address field
situations. The curves were devel oped using theoretical
nmet hods and did not have all of the many factors influencing
radi us of influence factored into them The curves were
removed fromthe regulation. The regulation no |onger
specifies the nethod that nust be used to determ ne the area
of influence for well spacing.

The EPA determ ned that a perfornmance based standard for
coll ection systens was not feasible to prescribe and enforce,
and that a collection systemneeting the criteria in 8§ 60.759
(or equivalent) represents BDT (See section 2.7). Eighty
percent collection of the Method 2E neasured gas production
woul d not be equivalent in all cases and is not a feasible
format for the standard. The BDT for controlling LFG was
determned to be a well-designed collection systemrouted to a
control system achieving 98 percent reduction of NMOC. A
landfill owner or operator can use any nethod they choose for
determ ning the sufficient density of their collection system
as long as the systemneets the criteria provided in 8 60.759
and is submtted to the Adm nistrator for review In
addi tion, surface em ssion nonitoring provisions have been
incorporated into the final regulation to ensure adequate
col l ection of LFG
2. 13 OPERATI ONAL STANDARDS

Comment: Three commenters (I1V-D-27, 1V-D-39, |V-F-6)
contended that the regulation was overly specific in requiring
the use of an orifice neter to neasure gas flow rate at the
col l ecti on header, and argued that other devices, such as
pitot tubes and texture flow tubes would be just as effective.

Response: The orifice nmeter referred to in the proposed
regulation is just one device used to neasure gas flow. O her
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types of flow nmeasurenent devices may be used in its place.
Regardl ess of the type of neter used, the neter nust be
cali brated using the procedures outlined in section 4 of
Met hod 2, appendix A to 40 CFR part 60.

Comment: One commenter (IV-D-7) suggested that the
process to be used for correcting for excess air intrusion
around the well -head should be left to the discretion of the
owner or operator. The comrenter further stated that the
current | anguage of the proposed regul ations seens to
di scourage net hods of adjustnent (increasing bl ower speed,
repairing |leaks, etc.) other than those in the proposal.

A second commenter (I1V-D-29) warned that issues such as
LFG | eaks in equi pnent, air em ssion aspects of storage, and
treatment of |eachate and/or condensate were not addressed
under the proposed regulation. This commenter provided
information on how their State addressed these issues.

Anot her commenter (1V-D-55) also pointed out that various
addi tional operational criteria are needed, such as
flame-outs, pipe |eaks, landfill novenent, air injection,
sanpling ports, etc.

One comenter (1V-D-55) recommended that the design
standards require the installation of backup fuel supplies to
mai ntai n m ni mrum conbusti on tenperatures and ensure proper
conmbustion of the NMOC and toxic air contam nants.

Response: The final regulation has been revised to
i ncorporate the suggested flexibility for correcting excess
air intrusion. Any nethod can be used to correct for excess
air intrusion as long as it does not adversely affect the
integrity of the gas collection system or the ability or
effectiveness of the gas collection systemto collect landfill
gas.

The treatnment of | eachate and condensate is addressed
under RCRA (subtitle D). Landfill gas |eaks in equipnent and
air emssions fromstorage were not part of the focus of this
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NSPS. It is assunmed, however, that operable and well
mai nt ai ned equi pnent will be used which will reduce air
em ssions through [ eaks in equi pnent.

Requi rements for downtinme caused by equi pnent
mal function, flane outs, pipe |eaks, etc., have been added to
the regul ation (see section 2.14.2, System Shutdown). All
conbustion devices are required to pass a performance test
and/ or nonitor paraneters to ensure proper operation. Sone
devi ces may need auxiliary fuel to neet these requirenents and
ot her devices may not. The EPA considers these requirenents
to be adequate w thout nmandati ng backup fuel.

Comment: One commenter (IV-D-27) requested that the
regul ati on should clearly discuss the subject of pressure at
the well head during start-up, since sone systens do have
positive pressure at the well head during the start-up phase.

Anot her comrenter (1V-D-55) recommended the requirenent
to have negative wel |l head pressure requirenent be elimnated
and a performance standard for all points on the surface of
the landfill be established. The comenter stated that LFG
generation typically surges about 2 weeks after a rainfal
whi ch causes the pressures in the collection wells to be
positive. The commenter also stated that the negative
pressure requirenent limts the operations ability to shutdown
part of the collector's system (see section 2.14.2, "System
Shutdown, " for nore detail on this coment).

Anot her commenter (1V-D-39) asserted that the requirenent
to have negative pressure at the gas collection well head
cannot al ways be net because a well may be overstressed or nmay
be experiencing condensate problens, and, therefore, may need
to be cut back. Also, the coonmenter stated that inmmediate
installation of an additional well is not always perm ssible
under State law. The commenter recomrended that a m ni num
90-day tinme period over which a well can be brought back into
conpliance be incorporated in order to satisfy the negative
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pressure requirenent. The comenter al so recommended t hat,
instead of requiring installation of a new well, that the
regul ations allow an owner or operator to restore a well's
function, require the owner or operator to submt a plan to
the State for correcting the function if not restorable, and
to require the operator to conply with such a plan once it is
approved by the State.

One comenter (IV-D-7) stated that the requirenent to
install an additional well if negative pressure cannot be
achi eved t hrough val ve adjustnent at the well head is vague. A
second commenter (1V-D-27) suggested that a tine schedul e
needed to be added to the provisions for installing additional
wel I's when a negative pressure at all wells cannot be
achieved. The comrenter said that in some States, a |engthy
permt process is required before installing additional wells,
and further noted that sonetines specific wells actually need
to be renoved froma system although no reasons for such
renmoval were provided.

Response: In the interimbetween proposal and
pronmul gation, the EPA sought to inprove the provisions of
t hese regul ati ons regardi ng both mai ntenance of negative
pressure at the well head, and the addition or replacenent of
wells. As nentioned in the previous response, any operational
adj ustnents the operator can nmake to restore the well to
proper function are not precluded by these regul ations.

After initial installation of the collection system
owners and operators will be expanding the collection system
over tinme to provide adequate coverage for all areas in which
wast e has been deposited for 2 years if the area will be
closed or at final grade, or 5 years if the area is stil
active. In the case of system expansion, the EPA assunes that
landfill owners and operators will include these wells in
their overall managenent schene, including interaction with
State authorities, as necessary, to allowtinely installation.
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G ven that these wells are added by design, the NSPS requires
that they be installed within 60 days of the waste reaching
the specified age (2 years for closed areas, 5 years for
active areas). The 60 days were included, even though the
installation is likely planned and materials ought to be
on-site, to allow for potential delays due to weather or
availability of drilling rigs, which are often hired under
contract.

The final regul ations now provide three exceptions to the
requi renent for negative pressure at each well head. The first
is the occurrence of fire or a significant increase in well
tenperature. In this case, the owner or operator nust report
the positive pressure occurrence in the annual report. The
second exception is if the source uses a geonenbrane or
synthetic cover. |If a geonenbrane or synthetic cover is used,
t he owner or operator mnust devel op and include acceptable
pressure limts in the design plan. The final exception is
when a well is decomm ssioned to accommodate for declining gas
flows. In this case the well may experience static positive
pressure after shutdown, as |long as the changes nmade to the
systemare incorporated into the design plan and approved.

There are two cases in which wells nust be added that
were not included in the design plan: when negative pressure
cannot be restored at a given well head within 15 days
(exceptions noted above), and when surface nethane | evels of
500 ppm or nore have been recorded at a location 3 tines
within a quarterly nmonitoring period. 1In the first case,

15 cal endar days are allowed to restore negative pressure at
the wel | head and thereby avoid installation of an additional

well. The principal reason positive pressure is likely to
occur is that the collection systemcapacity in the |ocal e of
the well is less than the production in the |locale. Either
capacity can be increased through adjustnents to the vacuum
or systemexpansion is warranted. |f adjustnents are
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adequate, the pressure recorded at the next required
nmonitoring (15 days) should be negative. The 15 days all ows
time for a surge in generation after significant rainfall to
subsi de, as nentioned by cormmenter |V-D-55. This also allows
time to resolve the problens nentioned by commenter |V-D 39.
| f negative pressure cannot be restored within this 15-day
period, and the area is producing nore gas than the systemin
that area is able to handle, then the installation of an
addi tional collection device within 120 days is warranted.
Also, if rainfall results in increased generation on a regul ar
basis, additional capacity is al so warranted.

In the case when net hane concentrations are nonitored at
500 ppmor nore, two 10-day nonitoring periods are allowed to
reduce net hane concentrations bel ow 500 ppm There are two
reasons likely to contribute to excessive nethane |evels:
cover failure, or ineffective area of influence at the
adj acent wells. \Wen excessive nethane concentrations are
recorded, 10 days are allowed for personnel to evaluate the
problem If the cover has been disturbed, naintenance wll
i kely reduce surface |evels of nethane. On the other hand,
if the area of influence is ineffective for the gas production
level in the vicinity, adjustnent of the vacuum may extend the
effective area of influence, and cause nethane concentrations
to decrease. An increase in vacuum cannot always be used,
however, because there is a trade-off between increasing the
vacuum and avoi di ng excessive air infiltration.

| f a second exceedance occurs, the |ocation nust be
remonitored within 10 days. |If the nethane concentration
meets or exceeds 500 ppmthree tinmes within a quarterly
nmoni toring period, the source nust install an additional
col | ection conmponent within 120 days of the original
exceedence. Therefore, if the vacuumis increased as nuch as
possi bl e wi thout excessive infiltration, and the third
nmoni toring of surface nethane concentration still reaches or
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exceeds 500 ppm installation of an additional well is
war r ant ed.

Because di sturbance of the cover can coincide with an
ineffective area of influence, the EPA has allowed an
additional 10 days after the occurrence of the second
exceedance. The EPA believes it would be possible for
landfill personnel to |ocate and repair cracks or other flaws
in the landfill cover that were detected after an exceedance
was recorded. Such exceedances may have resulted, at least in
part, froman ineffective area of influence. |If this occurs,
excessi ve nethane concentrations may be nonitored in the
subsequent nonitoring period in spite of the repairs to the
cover. In this case, an adjustnent to the vacuum at adj acent
wells may still restore surface nethane concentrations to
acceptable levels. Therefore, 30 days are allowed to attenpt
to reduce surface nethane concentration to bel ow 500 ppm
before the installation of an additional well would be
required.

I n both cases of unschedul ed system expansion (i.e., when
negati ve pressure cannot be naintai ned or when net hane
concentrations exceed 500 ppn), 120 days are allowed for the
installation of the required well or other collection device.
Mre time is allowed than for schedul ed expansi ons because the
availability of materials, drilling rigs or contract personnel
on short notice is | ess certain.

Comment: One commenter (IV-D-19) warned that a variety
of operational considerations may affect the installation and
operation of collection and control systenms. The
consi derations the comenter nentioned were: equi pnent
traffic, settlenent of landfill cover surfaces, effects of
bai | ed waste, changi ng topography, weather, baronetric
pressure, on-site structures, gas generation rate, mnaintenance
and repair, and existing passive venting systens.
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Response: The EPA agrees that these considerations wll
have an affect on the installation and operation of collection
and control systens, as they do with many systens in various
industries. Al of these considerations, however, vary from
site to site, and are best addressed by the | ocal operator.
The final standards have been revised to require owners and
operators to submt site-specific design plans, prepared by a
pr of essi onal engineer, to the Adm nistrator for approval.

2. 14 COWPLI ANCE

Comment: One commenter (IV-D-45) stated that al
landfills should be addressed under the proposed regul ation
and requested provisions allow ng coordi nated em ssion control
bet ween new and existing landfills within close proximty to
each ot her.

Response: The regulations require that the control
device used for either new or existing landfill em ssions be
denonstrated to achi eve 98 wei ght-percent efficiency.
Co-control anong landfills is allowed as |ong as
98 wei ght-percent efficiency is achieved. However, the EPA
does not plan to pronul gate specific provisions to address
co-control anong landfills. Furthernore, not all landfills
require control. See section 2.4.1 for rationale for the
sel ected design capacity and em ssion rate cutoffs.

Comment: One commenter (IV-D-7) indicated that they had
designed a gas collection well equipped with a 48-in dianeter
well fromthe bottom up beginning at the liner level, and the
comment er questioned whether this successful design would be
al | oned under the proposed regul ation. The commenter
i ndi cated that the proposed regulations will be a burden on
landfills with active gas collection systens al ready
installed. The commenter suggested exenpting these landfills
under the BDT definition or else exenpting themif they are
bel ow the EPA' s proposed significance | evel of 40 tons/yr of
NMOC.
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Response: Specific prescriptive designs have been
elimnated fromboth the NSPS and the EG and a design pl an
meeting the conditions of 8§ 60.752(b)(2)(i) or 8 60.33c(b)
must be submtted to the Adm nistrator for approval. Thus, as
long as the systemneets the criteria in the rule and the
design plan is approved, a well of any design nmay be included.

For an existing system the owner or operator may
continue to use the existing systemas long as the systemis
effectively collecting LFG from all gas producing areas of the
landfill, and negative pressure can be nai ntained at each
wel | head without excess air infiltration. Quarterly
Monitoring nust al so show surface nethane concentrations bel ow
500 ppm The adequacy of the system nust be denonstrated to
the State regul atory agency.

Col l ection and control systens are required only if the
| andfill design capacity exceeds 2.5 mllion My or
2.5 mllion m and the annual NMOC eni ssions exceed 50 My/yr,
cal cul ated by procedures specified in the rule. Landfills
bel ow t hese cutoffs do not need to submt a collection system
design plan or install a system

Comment: One commenter (IV-D-2) stated that collection
systens have been estinmated to be 60-percent efficient on
average, and that landfills near residential areas should be
required to have a 95 percent efficient collection system and
a 99.99 percent efficient treatnment system

One comenter (I1V-D-19) stated that a 98 wei ght - percent
effective gas collection systemefficiency is often not
achi eved because of variability of gas generation,
deconposition rates, and gas distribution resulting in
efficiencies of 40 to 80 percent. Therefore, they suggested
that the regulations reflect that existing gas control systens
in place at established landfills should be allowed to
continue operation if they collect gas at a reasonable rate.
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Response: The 98 wei ght-percent referred to in the
regulation is a 98-percent reduction of collected em ssions
not a 98 percent em ssion collection efficiency. A percent
reduction standard is not specified for gas collection systens
because it is difficult and inpractical to quantify the
performance of a gas collection system Therefore, a design
and work practice standard has been set for gas collection.
Site-specific risk factors such as |ocation are not addressed
by the NSPS program which is intended to provide uniform
national m ni mum standards based on BDT. State and | ocal
prograns can address site-specific problens.

2.14.1 Conpliance--Schedul e

Comment: Several commenters (I1V-D-19, 1V-D 20, |V-D 27,
| V-D-29, |1V-D56) contended that nore tinme woul d be required
to cone into the various phases of conpliance. One comrenter

(I'V-D-56) requested that additional tine be allowed in order
to spread out the costs of designing and installing the
control system Another comenter (1V-D-19) said
adm nistrative delays at nunicipally run landfills, such as
mandatory requirenments to obtain conpetitive bids before
ordering equi pnent, may often warrant nore flexibility in the
ti me schedul e.

Anot her commenter (1V-D-27) anticipated that there would
be significant delay in adequate review and approval of
subm tted designs, due nostly to | ack of expertise wth LFG
collection systemdesign within the State offices. The
comment er reconmmended that owners and operators experiencing
such del ays should be granted an extension on the tine allowed
for installation of the system rather than being required to
install the systemprior to approval in order to neet the
1-1/2 year deadline within the proposed regul ation.

Anot her commenter (1V-D-17) was concerned that the
techni cal expertise needed to neet the requirenents of the
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regul ati on are beyond nost of the nunicipal landfill operators
capabilities.

One comenter (1V-D32) questioned whet her
8 60.752(b)(2)(ii) of the proposed rule, which requires the
installation of a collection and control systemwthin
1-1/2 years of submttal of a design plan or notification of
intent, refers to the final or initial stages of installation.
Furthernore, the comenter stated that the tine period of
1-1/2 years may be too |l engthy. The commenter recomended
that the tine period be reduced to 1 year if the design plan
submtted is nodel ed after the specifications and 6 nonths to
begin the installation of a collection and control system

One commenter (1V-D-39) suggested that the requirenent
that gas collection systens be installed at |andfills not
nmeeting the proposed 150 My/yr emi ssion rate cutoff within
30 nonths of the effective date of a State em ssion standard
be changed to allow for the phasing in of the program based on
cal cul ated NMOC em ssions at each landfills. The comrenter
provi ded an exanple in which landfills with em ssion rates
greater than 300 My/yr could be required to be in conpliance
within 30 nonths, those with rates at or between 200 and
300 My/yr could have 48 nonths, and those with | ess than
200 My/yr could have 5 years. The commenter maintai ned that
this phased approach would allow the regul atory burden to be
spread out, since only a limted nunber of qualified
contractors exist to performthe work and woul d target the
efforts of the regulatory agency on those facilities with the
greatest inpact on the environnent.

One commenter (1V-D-45) requested that the proposed
period of 1 year to submt notification of intent to instal
collection and control systens be reduced to 3 nonths.

Response: As was explained in the proposal preanble, the
EPA has established the conpliance times for the submttal of
the notice of intent to install a collection system designed
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in accordance with proposed 8 60.758, now § 60.759, for review
on the assunption that all site-specific testing that could be
performed to exenpt the landfill fromcontrol would be
performed. A 3-nonth period between exceeding the regulatory
cutoff and notification or plan submttal, as recomended by
one comrenter, would not be sufficient for those owners and
operators electing to performsite-specific testing to verify
that the regulatory | evel has been exceeded or denonstrate
that em ssions are below the regulatory cutoff. Al though the
EPA does not believe that all owners and operators woul d
performall the site-specific testing, it does not want to
penal i ze those owners and operators who commt to install a
system based on the earlier, nore conservative, tier

cal cul ations either.

As was al so discussed in the proposal preanble, the EPA
expects that owners and operators would |ikely consult vendors
and suppliers at the tine of system design, which occurs
within the first year after the regulatory cutoff is reached.
This | eaves an additional year and 9 nonths for the resolution
of permtting difficulties. 1In the case of new MSWI| andfills,
the EPA recommends that the initial permt include provisions
addressing the installation of a collection system should it
becone necessary.

In the case of existing MSWIlandfills, the first NMOC
em ssion rate report would be submtted 90 days after
promul gati on of the State em ssion standard. The States w ||
be required to submt their plans for Agency review and
approval 9 nonths from pronulgation of the final EG The EPA
must approve or disapprove the State plan within 4 nonths of
submttal. Therefore, nore than a year will |ikely pass
before an existing MWl andfill would submt an NMOC em ssion
rate report. Omers or operators of existing landfills m ght
elect to performthe Tier 1 calculation ahead of tine, in
order to evaluate what future requirenments mght apply to the
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existing landfill. Finally, if permtting or other

adm ni strative hurdl es cannot be overcone in a tinely manner,
the State may provide a | onger conpliance schedul e pursuant to
the provision of § 60.24(f)(3), based on "other factors
specific to the facility (or class of facilities) that make
application of a |less stringent standard or final conpliance

time significantly nore reasonabl e” (enphasis added).

Comment: One commenter (IV-D-21) recomrended that
5 years be given for control conpliance for energy recovery,

i nstead of 3 years, because of the additional commercial and
regul at ory consi derati ons.

Response: As provided in the regulation, the EPA feels
that 3 years is adequate to install a collection and control
system No special provisions will be provided to use an
energy recovery system Using an energy recovery systemis at
the discretion of the landfill owner/operator and is not
required by the regulation. An energy recovery system can be
installed at a date after an initial control systemis
installed, but it is at the discretion of the |andfill
owner/operator and is not required by the regulation.

Comment: Two commenters (1V-D 18, |1V-D 45) proposed that
landfills close to exceeding the regulatory em ssion rate
cutoff should not be allowed to accept additional waste until
the collection and control system has been approved (1V-D 18)
or installed (I1V-D45).

Response: The EPA views the regulatory em ssion rate
cutoff as a threshold initiating the process of system design
and installation, rather than a limt above which an
unacceptable risk exists. This is why a landfill is
considered to be "controll ed" once a design plan has been
submtted. The EPA recogni zes that the process of system
design and installation takes tine, but does not agree that
prohi biting waste acceptance until system approval and
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installation is warranted, as |long as the owner or operator is
proceedi ng t hrough the process.
2.14.2 Conpliance--System Shut down

Comment: One industry comenter (IV-D27) recomrended
that integrated surface sanpling be required during collection
system shutdown to denonstrate "safe" surface em ssion |evels.
The comrenter further reconmmended that owners and operators be
required to keep records on each of these events.

A second commenter (I1V-D-55) recommended that all flare
systens be required to have automatic bl ower shutdown and
valves to instantly stop the flow of LFGto the flare when
there is a flame-out. The commenter al so recomrended t hat
flares be required as backup systens where energy recovery
systens are installed because downtine is nore frequent with
turbines and |I.C. engines.

The commenter al so stated that the negative pressure
requirenent limts the operator's ability to shutdown part or
all of the collection systemon a tenporary basis for
mai nt enance, repairs, and changes in gas flow (see al so
section 2.13, for nore detail on changes in gas flowrate).

Response: In response to these comenters, the EPA has
provi ded specific provisions regarding systemstart-up,
shut down, and mal function in 8 60.755 of the final NSPS which
reads as foll ows:

"(e) The provisions of this subpart apply at al

times, except during periods of start-up, shutdown,

or mal function, provided that the duration of

start-up, shutdown, or malfunction shall not exceed

5 days for the collection systens, and shall not

exceed 1 hour for treatnent or control devices."

The various provisions recomended by the conmenters were
consi dered; however, the EPA wanted to avoid addi ng provisions
that are not directly linked to conpliance. Conpliance with
the standards for collection systens is the installation and
operation of a properly designed system The surface em ssion
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[imt added as part of the surface em ssion nonitoring was

i ncl uded under the operational standards. The EPA is using it
to verify that the systemis adequately operated and

mai nt ai ned, and not to ensure an emssion limt, surface or

ot herwi se, as normally required under section 111. For
exanpl e, surface sanpling may denonstrate that em ssion |evels
are increasing when the collection systemis shut down, but a
shut - down system cannot possibly neet a standard requiring
that a collection systembe actively collecting LFG
Therefore, in this case, getting the systemback on line is
the primary concern.

The 5-day period for collection systens was selected in
recognition that a major problemwth a collection systemwl|
likely take | onger than an hour to | ocate and sol ve but al so
that the landfill is not going to stop generating LFG
Local i zed problenms with crushed pipes, etc., may be resol ved
t hrough adjustnments to the draw fromother wells in the
vicinity until repair is effected. |If the blowers need to be
repaired or replaced, the collection/control system may be
able to function tenporarily as a passive systemwhile repairs
are effected. However, the EPA has no data upon which to base
how | ong such an arrangenment woul d be feasible. Therefore,
owners and operators should take care to plan for such
contingencies. A 5-day initial attenpt at repair has been
required in other regulations requiring that VOC-| aden gas be
routed to a control device. Absent any clear data to support
a different tine-period, the EPA has adopted that repair
period for this NSPS.

Simlarly, requiring a backup flare when an energy
recovery device is used for control is one nethod of ensuring
that LFG can be routed to a backup device while such systens

are dowmn. It could be argued that backup flares should al so
be required for those sites electing to use flares for
controls. In practice, however, nost sites currently
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collecting landfill gas have multiple control devices, whether
multiple flares, |1.C. engines or turbines or conbinations of
t he above. Therefore, only a short period of tinme would be
necessary to relight a flare or reroute the collected gas to
an alternative device. For purposes of these regulations, the
issue is that the gas is routed to a control device, not what
specific provisions the owner or operator has nade to ensure
that control is achieved. Wether the owner or operator has
arranged with vendors for quick turnaround on replacenent
parts, has spared system conponents on site, or has nultiple
devices on line so that the flow may be distributed anong
them conpliance may be maintai ned without the EPA specifying
a particular strategy. Therefore, the EPA has elected to
specify a downtine that is acceptabl e under these regul ations,
and | eave the strategy on how to conply to the owners and
operators to negotiate with the appropriate regul atory agency.
After consideration of the comment regarding automatic
bl ower shutdown, the EPA has included provisions requiring
that the gas nover system be shutdown and all valves to the
collection and control system cl osed whenever the control
device is inoperable. The provisions also require that the
control device be operated at all tines when LFGis routed to
the device. Again, in an effort to avoid requiring that
landfill owners and operators conply with the NSPS in only one
of many alternative nmeans of conpliance, the EPA is not
requiring that this be acconplished through the use of
automatic devices. Wiile these devices nmay be appropriate in
many cases, there may be very snmall systens that could be just
as easily shut down manually. If landfill em ssions were
routed to the atnosphere through the collection and control
system for sone portion of an hour, this would still be a
relatively small em ssion event.
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2.14.3 Conpli ance--System Expansi on

Comment: One commenter (IV-D-17) stressed that requiring
gas collection in areas that continue to accept waste is too
costly for operators because these collection systens wll be
deserted within a short tinme after the area reaches capacity.
The comrent er suggested that only those parts of a landfill
whi ch have received the final cover should be required to
install em ssion controls. Another comrenter (I1V-D-29) stated
that the criteria for installing wells should be based on
em ssion potential in a given area rather than a 2-year
requi renent.

A third coomenter (1V-D-22) added that it often takes
nore than 2 years for a given area to achieve final grade and
to be closed with the application of a final cover. The
commenter said that the appropriate tine for installing wells
needed to be determned on a site-specific basis. The
commenter asked if "area" was defi ned.

Three comenters (1V-D-20, 1V-D-29, 1V-D-39 and | V-F-3)
advi sed that the 2-year tinme franme requirenment for installing
extraction systens i s not reasonabl e and/or does not appear to
coincide with conmon operational practices at MSW I andfills.
One of the commenters (IV-D-20) reconmmended that all landfills
be required to achieve final grades in a given phase as soon
as possible and to close those portions thereof annually. The
commenter further recommended that the owner or operator be
required to increnentally extend the extraction well field to
all recently closed areas every 2 years after filling begins
in a phase. Another of the commenters (IV-D-29) said contro
in an active landfill should be determ ned by specific
criteria instead of atine limt.

One commenter (1V-D-27) requested that owners and
operators be allowed the flexibility to denonstrate that
additional wells are not necessary due to | ow gas production
levels in a given area, and not have to install additional

2-162

kl k- 85\ 04



wells within 2 years of waste deposition, as required by the
proposed regul ati on. The commenter suggested that greater
clarity about when collection nust conmence in each new cel

i S needed.

Response: As a result of further analysis in response to
commenters' concerns, the EPA has nodified the final NSPS to
require installation of wells or other collection devices
wi thin 60 days of the date in which the initial solid waste
has been in place for a period of 2 years or nore for areas
closed or at final grade, or 5 years or nore for active areas.

The 5 year period is believed to be nore reasonabl e and
consistent with common |andfill practices than the proposed
2-year period for active areas of the landfill. Landfil
areas are typically active for nore than 2 years. |If
collection systemwells were required for all areas within
2 years, they would likely be covered over. The covering of
these wells woul d either decrease their operational life, or
require extension of the well upward, significantly increasing
costs. A period longer than 5 years is not all owed because
em ssions froma given block of waste will decline over tine,
so it is inportant to install collection and control systens
as soon as reasonably practical. For areas that are closed or
at final grade, collection systens nust be installed within
2 years, as at proposal.

The final provisions allow the exclusion of
"nonproductive" areas in 8§ 60.759(a)(3)(ii). This provision
may be used to exclude areas fromcontrol, so long as the
aggregate em ssion potential of all areas excluded under this
provision is less than 1 percent of the landfill's overal
em ssion potential. (Segregated areas of asbestos or
nondegr adabl e waste may al so be excluded and are not subject
to the 1 percent criteria.)

As di scussed in chapter 3 and appendi x D of the proposal
Bl D ( EPA- 450/ 3-90-011a), the gas generation rate nodel used in
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t he devel opnent of these regul ati ons assunes that after a
negligible lag tinme, the gas production rate is at its peak
for a discrete mass of waste, and decreases exponentially
thereafter as the organic fraction of the refuse deconposes.
Al though the lag tinme is characterized as negligible,
according to the gas generation rate nodel used, it can vary
fromseveral weeks to a few years. This peaking rate followed
by rapid decline is the basis for the 2-year collection

requi renent at closed areas. The 5-year period for active
areas was added to be in keeping with current operational
practices at MSWIlandfills and to reduce costs and
inefficiencies that would be associated with installing wells
in active areas and then covering themover as nore refuse is
deposited. The EPA considers this 2-year/5-year split a
common sense approach to ensure that all gas producing areas
are being appropriately controll ed.

Since the calculation of the overall em ssion rate
i nvol ves summ ng the em ssion rate fromeach yearly subnass of
refuse, and the rates will vary inversely with age, the
maxi mum production froman area for purposes of these
regul ations will occur close to the tine of its deposition,
and its contribution to overall em ssions wll decline
continuously thereafter. It is inportant, therefore, to
install collection wells into refuse as soon as possi bl e.

The sane cal cul ation that establishes overall em ssions
can be used to calculate em ssions fromdi screte segnents of
waste, provided that the age of the refuse is known. Since
t he nodel takes into account the age of the refuse,
theoretically, the individual annual fills can be ranked by
productivity and the | east productive excluded from control
(up to 1 percent of total em ssions).

It is inportant to note that the exclusion of refuse from
col l ection does not extend to the determ nation of
applicability. Al waste present in the entire landfill nust
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be included in the calculation of the overall NMOC em ssion
rate for purposes of determ ning whether gas collection and
control is required, except for segregated, docunented nasses
of nondegradabl e refuse such as cenent or nondegradabl e
denolition wastes.

2. 15 RECORDKEEPI NG AND REPORTI NG

Comment: Several commenters (IV-D-17, 1V-D 27 and
| V-F-5, 1V-D-36) requested that the EPA provide additiona
clarification about the reporting and recordkeepi ng
requi renents. Three comenters (I1V-D-20, |V-D 27, |V-D 36)
said that the reporting and recordkeepi ng requirenents were
too adm nistratively burdensone. One of the comnmenters
(I'V-D-27) contended that the recordkeeping and reporting
provi sions of the proposed regul ations were too burdensone to
the State agencies responsible for review ng them and that
annual instead of sem annual subm ssions should be required.
The commenter al so suggested that greater clarity about the
various el enents necessary in each report is needed. However,
three commenters (IV-D-36, |V-F-5, IV-F-6) proposed that if
the reporting and recordkeeping effort was in support of data
base devel opnent, even landfills bel ow the proposed design
capacity exenption should participate.

Response: The recordkeeping and reporting requirenments
of the NSPS include only those records and reports necessary
under the provisions of section 111 to verify applicability
under or exenption fromthe standards, that control equi pnment
is properly operated and nonitored, and to verify conpliance.

The design capacity report alerts the regulatory
authorities to the presence of a landfill subject to the
standard, whether or not that landfill is subject to control.
The NMOC emission rate reports track the increase in em ssions
at subject landfills and indicate when control will be
necessary. The closure report is necessary to indicate that
ei ther an uncontrolled source wll never be subject to
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control, or that renoval of controls at a controlled source is
approaching. The equi pnent renoval report allows the
authority to review the basis for equi pnment renoval and to
verify that all three criteria are net.

The purpose of the proposed sem annual report was to
verify that the collection and control systemwas operated in
conpliance wth the standards and to provide information on
t he frequency and duration of nonconpliance periods. The
regulations list the information to be included in each
report.

After considering the comments and the Agency's
initiative to reduce recordkeepi ng and reporting burdens, the
frequency of the sem annual report has been changed to annual .
By reducing the frequency, the cost burden of generating
reports will be reduced. Information on nonconpliance peri ods
will still be reported wwthin a year of their occurrence,
which is sufficient to allow tinely enforcenent of the rule.
An annual reporting period is consistent with other NSPS and
with the Title V permt programrequirenent for annual
conpliance certification.

Al'l of the records required under the NSPS are necessary
so that the design, installation, and performance of the
system can be shown to conply with the NSPS. The reports
submtted by landfills above the design capacity exenption
provi de substantial amounts of data for review Requiring
cal cul ation of em ssion rates and reports by MSWlandfills
bel ow t he design capacity exenption would be an unwarranted
burden and is not necessary to ensure that the regulations are
met .

Comment: Two industry comenters (1V-D 27, |1V-D 32)
requested that the EPA clarify the information required for
the closure report referenced in 8 60.756 of the proposed
NSPS. The commenters also said that the conpliance report
required in 8 60.756(e) of the proposed NSPS only addresses
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vertical well systens, and needs to be expanded to cover any
approved design, such as is allowed in 8§ 60.752.

Response: The closure report in § 60.757 of the final
NSPS must certify that waste deposition has ceased at the
landfill, and that additional waste deposition will not occur
w thout permt nodification as described under 8§ 60.7(a)(4).
Since the gas-generation nodel used results in a decreasing
NMOC em ssion rate for each unit of landfilled waste over
time, once waste deposition has ceased, the cal cul ated NMOC
em ssion rate would continually decrease after closure.

In response to the commenters concern about conpliance
reporting for alternative designs, the EPA reanal yzed the
requi renents. The final rule no | onger provides specific
design specifications. Instead, it provides criteria for
active gas collection systens (see 8§ 60.759). Design plans
for systens neeting these criteria nust be prepared by a
pr of essi onal engi neer and approved by the Adm nistrator. In
addition, 8 60.752(b)(2) of the final rule allows for design
pl ans for collection and control systens that do not neet the
criteria in 8 60.759. These provisions wll allow use of any
type of active or passive systemas long as it neets the
general criteria in 8 60.752(b)(2) and an adequate design pl an
is submtted and approved. In addition to design information,
desi gn plans nust include any alternatives to the operational
st andards, test nethods, conpliance procedures, nonitoring,
recordkeepi ng or reporting provisions and a denonstration to
the Adm nistrator's satisfaction of the equival ency of the
alternative provisions.

Comment: One commenter (IV-D-18) suggested that if it
appears that at any tine in the future a landfill will neet
t he proposed em ssion rate cutoff of 150 My/yr and a
collection and control systemw ||l need to be installed, then
a notification of intent to install a collection systemshould
be submtted i mredi ately.
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Response: The notification of intent to install a
collection or control system design plan nust be submtted
within 1 year of the report of the determ nation that the
em ssion rate exceeds 50 My/yr. The tinmefranme for submttal
of the design plan was devel oped after careful consideration
of typical testing and reporting intervals, and with a
sensitivity to the variability inherent in landfil
oper ati ons.

Landfill em ssions vary substantially over tine.

Desi gning collection and control systens requires considerable
resources, and design plans should not be required unless it
is evident that control will actually be required. Waste
acceptance rates, landfill practices, and | ocal regul ations
change frequently enough that a design plan that seens
appropriate today for a need anticipated in the future may
actually be infeasible when the tine cones to install. 1In
sone cases, waste acceptance rates may even decrease resulting
in lower em ssions than predicted. For exanple, rates m ght
decrease if a given community were to prohibit the acceptance
of yard waste. Sone landfills may cl ose down before the
anticipated em ssion rate is reached. The EPA is not prepared
to require landfill owners and operators to expend resources
devel oping a collection and control plan before it is
reasonably certain that the systemw |, in fact, be required.

Comment: Three commenters (1V-D 20, 1V-D-51, |1V-D54)
argued that the proposed 100,000 My design capacity exenption
for reporting requirenments is too lowin relation to the
proposed 150 My/yr rate of NMOC em ssions required to instal
controls (I'V-D-51 included nodel paraneter information). Two
of the commenters (IV-D-20, |1V-D-54) cautioned that this wll
burden small landfills and State regul atory agencies. They
claimthat proper cutoffs for periodic reporting for em ssion
rate cutoffs of 150 and 100 My/yr of NMOC are 550, 000 My of
waste and 375,000 My of waste, respectively.
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One commenter (1V-D-44) stated that due to difficulties
of estimating the lifetime and design capacity of landfills,
the cutoffs for reporting for levels of 150 My/yr of NMOC
apply only to landfills within an acceptance rate exceedi ng
35, 000 My/ yr.

Anot her of the commenters (1V-D 20) suggested that design
vol unme, and not waste mass as proposed by the EPA, be used in
deciding the reporting cutoff level. The commenter (I1V-D 20)
presented data on waste conpaction density and advi sed t hat
data on design volune is easier to conpile and will be | ess of
a burden on States to regul ate.

Response: The design capacity exenption was reeval uated
in the interimbetween proposal and promul gati on, and has been
revised to 2.5 million My or 2.5 million m. This level was
chosen because it significantly reduces the reporting and
recor dkeepi ng burden on the landfills as well|l as the State and
| ocal agencies, while only about 15 percent of the potenti al
NMOC em ssion reductions are lost. Setting a reporting
requi renent based on annual acceptance rate does not take into
account that the landfill could have |arge amobunts of refuse
in place emtting nore than 50 My/yr. Section 2.4.1 of this
chapter, "Design Capacity Exenption,"” includes further
di scussion on this topic.

Comment: One commenter (IV-D 32) stated that 8 60. 753(b)
of the proposed regul ation, which discusses the cal cul ati on of
the NMOC emi ssion rate after a gas collection systemis
installed, is unclear about whether the cal cul ated NMOC
em ssion rate should be reported, and if so, how often and to
whom The comrenter al so questioned what should be done if
cal cul ated em ssions exceed 150 My/yr and whether this NMOC
calculation will be the basis for collection system
nmodi fi cati ons.

The conmmenter (IV-D 32) recommended that 8§ 60.756(a) (1)
of the proposed regul ation specify the scale of the map which
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the regulation requires to be submtted. The comenter al so
suggested that 8 60.756(d)(1)(iii) of the proposed regul ation
include a reference to the correct nmethod and equation to be
used in cal culating NMOC em ssions reports required by the
col l ection equi pnent renoval report.

Response: Section 60.754(b) of the final NSPS provides
an equation to calculate the NMOC em ssion rate after a
col l ection system has been installed. This calculationis
necessary to determne the NMOC emi ssion rate for a
pre-existing systemand for systemrenoval. A landfill is
exenpt fromthe requirenent to cal cul ate and report an annual
NMOC em ssion rate [see 88 60.752(b)(2) and 60. 757(b) (3)]
while complying wwth the provisions for collection and
control. The NMOC em ssion rate must, however, be cal cul ated
in order to neet the conditions for systemrenoval in
8 60.752(b)(2)(v). Since better information for estimting
the NMOC emi ssion rate would be available fromthe system the
EPA is requiring the use of procedures including this
information as a condition for systemrenoval. The final
regul ati on does not specify the scale of the landfill map, but
| eaves this decision up to the discretion of the | andfil
owner or operator. Different scales nay be appropriate to
present different configurations.

Comment: One commenter (IV-D-32) stated that the
regul ati on does not distinguish between isolated units of a
landfill that may have been closed years ago and units that
are still accepting waste. The commenter pointed out that the
ol der portions would be used to cal culate NMOC em ssi ons and
this woul d not represent the NMOC em ssions of the newer
portions. The commenter recommended that these issues be
resolved and that a registered civil engineer or certified
engi neering geologist certify that the site is closed before
it is considered cl osed.
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Response: The equation for estimating NMOC em ssions in
8 60.754(a)(1)(i) of the final NSPS accounts for reduced
em ssions fromolder portions of a landfill by utilizing the
actual year-to-year waste acceptance rate. |If the
year-to-year waste acceptance rate is not known, the equation
presented in 8 60.754(a)(1)(ii) of the final NSPS nust be
used.

Comment: One commenter (IV-D-18) requested that the EPA

revise the provisions for conpliance reports to include

i mredi at e docunentation of equi pnment mal functions. In
addition, the commenter argued that sem annual reports should
be made public. Another commenter (IV-F-6) stated that flare
fl ame outages should be reported if they exceed 1 hour.

Response: Since proposal, the sem annual reports have

been changed to annual reports in order to reduce the
reporting burden. As specified in the final rule, annual
reports nust contain the foll ow ng information:

(1) Value and length of tine for exceedance of nonitored
par anet er s.

(2) Description and duration of all periods when the gas
streamis diverted fromthe control device or has no
flow rate.

(3) Description and duration of all periods when the
control device was not operating for a period
exceeding 1 hour and length of time the control
devi ce was not operating.

(4) Al periods when the collection system was not
operating in excess of 5 days.

(5) The location of each exceedance of the 500 parts per
mllion nmethane concentration and the concentration
recorded at each location for which an exceedance
was recorded in the previous nonth.
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(6) The date of installation and the |ocation of each
wel | or other collection device added to the
coll ection system pursuant to 8 60. 755.

As stated under (3) above, flare flane outages of |ess
t han one hour are not required to be reported in the annual
report. However, all periods exceeding one hour nust be
included in the report. The 1-hour tine period assures that
significant em ssion events are reported, while allow ng for
short-term problens that are rapidly corrected. There are
unavoi dabl e circunstances that will cause short term probl ens
in the operation of flares and other control devices. The
1-hour tinme period is reasonable to allow operators tine to
di scover the problemand correct it or route emssions to a
back-up control device. The anmount of em ssions released in a
period shorter than 1 hour would be relatively small.

The public nay obtain copies of annual reports by
contacting the governnent agency or |andfill operator
responsible for the reports. The availability of information
to the public is discussed in 40 CFR 60. 9.

Comment: Two commenters (I1V-D-18, |V-D-45) requested
that landfills be required to submt annual reports and not be
allowed to submt the 5-year estimates all owed under the
proposed regul ati ons because of the negative health affects of
NMOC.

Response: The report submtted with the 5-year estimates
is the sane report as the annual report except em ssion
estimates are reported for 5 years instead of one. The only
factor affecting the accuracy of the 5-year report that does
not influence the 1 year report, is the difficulty in
predi cting acceptance rates in the future.

Section 60.757(b)(1)(ii) of the final NSPS requires the owner
or operator to submt a revised 5-year report if the
acceptance rate exceeds the estimted waste acceptance rate in
any year reported in the 5-year estimate. The EPA considers
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the 5-year report as effective as 5 annual reports in tracking
NMOC em ssi on potenti al .
2.16 REGULATORY OVERLAP

Comment: One commenter (IV-D-19) voiced concern about
the regul atory overlap due to differing regulatory
requi renents between |local, State, and Federal agencies. The
comrent er suggested creating provisions to increase
coordi nati on anong the various agencies to aid in permtting,
and other adm nistrative duties. Another comenter (IV-D 39)
commented on the statenent, "the State, county, or
Adm ni strator may request other reasonable information as may
be necessary to verify the maxi num desi gn capacity of the
landfill" and "reported NMOC em ssion rate."” The commenter
stated that the inclusion of three separate governnental
bodies in the requirenent is unworkable and will place undue
burdens on the landfill owners/operators in responding to
informati on requests. Also, the comenter was concerned with
the fact that the term "reasonable" is undefined and since no
authority has been granted to a regul atory agency to determ ne
"reasonabl eness,” it would be possible that allow ng this
provi sion could be used to delay operations at a landfill.
The commenter recommended that "State, county, or
Adm ni strator"” be deleted fromthe requirenents and be

replaced with "Adm nistrator.” The term"Adm nistrator is
defined in the General Provisions to 40 CFR 60 as the
Adm ni strator of the EPA or his authorized representative. In

nost cases, the States have been authorized to inplenment NSPS.
Response: The EPA shares the commenters concerns over
regul atory overlap and encourages States to increase
coordi nati on anong agenci es responsible for issuing permts.
In order to reduce anbiguity, the term"reasonable” wll not
be included in the final regulation as it is not referred to
in the General Provisions. As requested by the comenter,
references to State, county, or Admnistrator will be repl aced
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by the term"Adm nistrator.”™ The term"Adm nistrator"” is
defined in the General Provisions to 40 CFR 60 as the

Adm ni strator of the EPA or his authorized representative. In
nost cases, the States have been authorized to inplenment NSPS.

Comment: One commenter (IV-D-2) stated that the standard
was inconsistent with Federal RCRA regul ations. The conmenter
explained that MSWlandfills normally contain an unregul ated
anmount of RCRA waste as household toxics, and, therefore, the
[andfill should be subject to a greater |evel of control, such
as 99.99 percent instead of 98 percent.

Response: The EPA di sagrees with the coment that the
regul ations are inconsistent with RCRA and that the presence
of househol d wastes warrants greater control. This rule is
based on BDT. As explained in the proposal preanble and in
section 2.6.3, the best denonstrated |evel of control is
98 percent. There are no denonstrated technol ogies that are
applicable for all landfills that achieve 99 percent or
greater reduction at a reasonable cost. Household toxics may
be included in household waste, but air em ssions resulting
fromthemare not subject to greater control under RCRA than

under these regulations. A landfill subject to these

regul ations is not exenpt fromany of its RCRA
responsibilities. Ar emssions fromthe landfill may al so be
subject to the BDT of the air criteria under 40 CFR 258. 24 of
subpart C

2.16.1 Superfund Interface
Comment: One industry comenter (IV-D-27) supports the

desi gnation of BDT under these regul ations as "applicable or
rel evant and appropriate requirenments” for Superfund sites,
noting that properly designed passive systens should al so be
permtted for Superfund sites wthout synthetic liners, due to
the short-termnature of many of these projects.

One commenter (1V-D-48) stated that Superfund sites
al ready address nost of the factors (ozone production,
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carcinogenic risk, threat of fire and explosion) listed in the
proposed standards in support of gas collection and control
systens. The commenter explained that the majority of
Superfund landfills contain only about 10 percent industrial
wastes, yet the financial burdens of control wll be absorbed
by industry as the regulation is currently witten.

Response: A Superfund site that is also a former MW
landfill that would otherwi se be covered by these regul ations
presents identical concerns to those presented by a
non- Superfund MSW Il andfill. The applicability of these
regul ations is based on NMOC em ssion rate. |f the Superfund
landfill emts NMOC above the emi ssion rate |evel,
installation of a collection systemis appropriate and
rel evant, as well as applicable. The collection system nust
meet the m nimum design requirenents in the EG which are
essentially equivalent to those of the NSPS. Generally,
passi ve systens with add-on control for the collected gases
may not be as practical or econom cal as active systens, but
the regul ations allow the use of themas |ong as they have
liners and equival ency is denonstrated as di scussed in
8§ 60. 752(b)(2) of the final NSPS.

2.16.2 Prevention of Significant Deterioration Interface

Comment: One commenter (IV-D-23) requested clarification
of whether the BDT in the proposed regulations will satisfy
t he BACT requirenents under the PSD program and when further
control neasures should be inplenented as part of BACT
deci si ons.

Response: The BACT deci sion under the PSD programis
made on a site-specific basis when the landfill is permtted
in order to address a broader range of site-specific concerns
t han under section 111. The BDT establishes a m ni num control
| evel for new landfills, and BACT deci sions cannot be |ess
stringent than BDT. The BDT may serve as BACT in many cases.
However, a PSD review is still required for individual new or
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nodi fied landfills that nmeet PSD applicability criteria, and
BACT will be determ ned during the review based on the

consi derations required under the PSD program The PSD
programis separate fromthe NSPS;, the NSPS regul ation w |l
not address BACT determ nati ons.

Comment: One commenter (IV-D-17) suggested that
estimating anbient air contam nant |evels using a screening
met hod (they mentioned Air Guide 1, NYSDEC) woul d help
determ ne the effects of NMOC on sensitive receptors within
the surrounding landfill area. The commenter requested that
air review paraneters (i.e., location of sensitive paraneters,
site wind rose, etc.) should be included under 8 60.756 in the
proposed regul ati on.

Response: These regul ati ons are bei ng devel oped and
pronul gat ed under section 111, which requires the application
of BDT, not nodeling of anbient concentrations at "sensitive
receptors,"” as required under the PSD program

Comment: One commenter (IV-D-54) stated that no changes
woul d need to be nade to the PSD provisions in 40 CFR 51. 166
and 40 CFR 52.21 if LFGis regulated as VOC. The commenter
expl ai ned that regulating MSWlandfills under PSD woul d not be
useful since new landfills are now covered under the NSPS
whi ch requires that BDT be used for the control of LFG The
comenter stated that since PSD increnents or NAAQS have never
been proposed for MSWem ssions or NMOC, anbient air quality
i npact analysis for LFG or VOC woul d have no significance.

The commenter noted that they have not cone across any unit
risk factor data for LFG The commenter also stated that LFG
is generated as fugitive emssions and it is unlikely that a
new or nodified landfill would need to undergo
pre-construction review since fugitive em ssions would not be
counted for applicability purposes under the existing federal
PSD provi si ons.
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Two commenters (1V-D 26, |1V-D39) recommended that PSD
review be based on existing PSD criteria and not on the new
"de minims" level for NMOC. The commenters stated that there

is no need to inpose stricter PSD revi ew standards on
landfills for NMOC than those currently applicable to other

i ndustries and ot her sources which emt the simlar conpound,
VOC, at equival ent or greater rates.

Response: The EPA is designating MSWIlandfill em ssions
as a designated pollutant under sections 111(b) and (d) on the
basis of both health and welfare inpacts. The MSW I andfill
em ssions consist of a conposite of pollutants including
met hane and NMOC. The constituent pollutants that nake up the

MSW | andfill em ssions can vary significantly both within a
landfill and fromlandfill to landfill. Thus, to reduce the
burden of neasuring all conponents of MSWIandfill em ssions,

the EPA is designating NMOC as a neasurenent surrogate for MSW
landfill em ssions. The NMOC are desi gnated because NMOC

i nclude VOC as the commenter has recommended, as well as

phot ochem cal | y nonreactive conpounds, including both toxic
and nont oxi ¢ conpounds, that are of concern under this

r ul emaki ng.

A consequence of this action is that the PSD regul ati ons
woul d now apply to all MSWIlandfills defined as maj or sources
whi ch woul d have "significant" increases in this pollutant
(MWl andfill em ssions neasured as NMOC). Absent any
significance levels in the PSD regul ations to exenpt
de mnims situations, PSD review would be triggered by any

increase in MWl andfill em ssions. Thus, to maintain a
manageabl e revi ew process, MSWIlandfill em ssions need to be
added to the part 51 and 52 list of PSD pollutants and a
significance | evel established. The EPA proposed to establish
40 tons/yr (measured as NMOC) as the significance |evel for
MSW | andfill em ssions. However, in consideration of public
coments, the final rule establishes a significance |evel of
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45 My/yr (50 tons/yr) of NMOC. G ven the typical conposition
of landfill gas, a 50 tons/yr NMOC | evel is conparable to the
previ ously established PSD significance | evel of 40 tons/yr of
VOC. Under NSR regul ations, a PSD review woul d be required
for increases in MSWlandfill em ssions at major sources at or
above this significance | evel

Wiile it is true that the PSD regul ati ons state that
fugitive em ssions are not counted toward the potential to
emt of a source category which is not specifically |listed,
the PSD regul ati ons define fugitive em ssions as those
em ssions which could not reasonably pass through a stack,
chi mey, vent, or other functionally equival ent opening." It
is feasible for a landfill to install a gas collection system
as is required for sone sources under these regulations.
Therefore, MSWIlandfill em ssions, which can be collected, are
not fugitive em ssions for PSD purposes. Thus, the
commenters' assertion that the em ssions would not be counted
to determne applicability is not valid. These regulations
al so establish nmethods by which NMOC em ssions from MSW
landfills can be cal cul ated and conpared to the lists in parts
51 and 52, for PSD applicability purposes.

Comment: One commenter (IV-L-1) suggested that 40 tons
per year of NMOC em ssions be added to the definition of
significance for nonattai nment NSR at 40 CFR 51.165(a) (1) (x)
in addition to those changes proposed to the PSD regul ati ons
at 40 CFR 51.166 and 52. 21.

Response: Under the final rule, 40 CFR 51.166 and 52. 21
have been anended to include 50 tons per year of NMOC.
Nonat t ai nnment new source review at 40 CFR 51. 165 covers only
t hose pol lutants for which NAAQS have been established. Since
NAAQS for NMOC have not been established, NMOC cannot be added
to the definition of significance for nonattai nment new source
review. However, because VOC are a significant portion of
NMOC and a significance |evel for VOC (related to the ozone

2-178

kl k- 85\ 04



NAAQS) is included in 40 CFR 51.165(a)(1)(x), landfills are
sources that nust be considered for nonattai nnent NSR

Comment: Two commenters (1V-D-26, 1V-D-39) said that
cl ear guidelines for PSD review shoul d be established so that
tinmely, objective decisions can be made as to whether either
PSD permts wll be required or determ nations of
nonsi gni ficant inpact will be granted to the landfill.
Further, the commenter suggested that the EPA shoul d decide
whet her there is a need for PSD review of new or nodified
landfills since open and/or enclosed flares are BACT, and no
ot her practical nethods of reducing nethane and NMOC em ssi ons
exist. One of the comenters (1V-D 39) asserted that under
the NSPS, proper |andfill capping, reducing | eachate, and
other landfill operational factors have no bearing on the
cal cul ation of the NMOC em ssion rate.

Response: The New Source Revi ew Wbr kshop Manual provi des
gui dance on the process by which new sources and nmgj or
nodi fications are evaluated for applicability to the PSD
regul ations. This manual was published in draft formin
Cctober of 1990. In addition, for MSWlandfills, the
definition of a major source (in 40 CFR parts 51 and 52)
establishes the size at which em ssions froma landfill are
considered in determ ning whether or not the landfill is
major. Further, the definition of "significant" in those
regulations will include the threshold [ evel at which an
em ssions increase is significant.

The CAA, in section 165(a), requires that all major
stationary sources and major nodifications proposed for
attai nment areas be subject to PSD review. A PSD permt
review is a case-by-case evaluation of a proposed major new
source or major nodification. A BACT determ nation is one of
the requirenents of a PSD permt review [see
section 165(a)(4)], and BDT nay or may not equate w th BACT
The EPA is currently selecting properly designed gas
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col l ection and conbusti on devices achi eving 98 percent NMOC
em ssion reduction as BDT for landfills emtting greater than
50 My/yr of NMOC under these rules. However, States may
decide to consider other, or nore stringent, control systens
as BACT, or require controls on landfills emtting | ess than
50 My/yr of NMOC. Thus, PSD review would still be needed for
new or nodified landfills.

Comment: Two commenters (1V-D 18, 1V-D-45) wanted the
standards to include provisions stating that MSWair em ssions
fromlandfills on National Park or Forest lands will not be
allowed to negatively affect the air quality of these National
Park or Forest lands. |In addition, one of the comenters
(I'V-D-18) suggested that | owest achievable em ssion reduction
(LAER) be used in place of BDT if any forns of waste are
accepted fromoutside of the National Park or Forest or if any
Federal park or forest land is exchanged for the purpose of
creating a landfill.

Response: The PSD program provides for the protection of
air quality in those National Parks and National Forests
designated as Class | areas. Major new sources and nmj or
nodi fications in PSD areas are required to apply BACT and to
nodel air quality inpacts, including whether the proposed
source woul d cause or contribute to exceedances of NAAQS or
increments. There are no NAAQS or increnents for "MW
landfill em ssions,"” but other provisions of the PSD
regul ation specifically designed to protect Class | areas
still apply. Concerned Federal |and managers may, for
exanple, use the air quality inpact anal yses to determ ne
whet her there wll be an adverse inpact on AQRVs. |If the
revi ewi ng agency agrees with a Federal |and nanager's adverse
i npact determ nation, the agency nust deny the permt.

For National Parks and other federal |ands not classified
as Cass |, the PSD programstill offers protection from MSW
landfill em ssions through the additional inpacts analysis,
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which is an assessnent each PSD permt applicant nmust nake of
the i npact the proposed source or nodification will have on
soil, vegetation, and visibility. The Federal |and manager
can argue that there will be unacceptabl e i npacts based on
t hese st udi es.

Finally, there is no regulatory authority for requiring
LAER for MSW Il andfill em ssions because LAER applies only to
maj or sources of a nonattai nment area pollutant, and there are
no attainment areas for MSWIl andfill em ssions. New or
nodi fied landfills may, however, be subject to nonattai nment
area mgjor source review (or to PSD review) if the VOC
em ssions fromthe [andfill exceed the threshold | evels for
maj or status. In attainment areas, the threshold for major
sources is 250 tons/yr. (For certain listed categories, the
threshold is 100 tons/yr, but landfills are not one of the
categories listed in the PSD rules, so the 250 tons/yr
threshold applies.) Fugitive em ssions are not included in
determ ni ng whether the 250 tons/yr threshold is exceeded, but
col | ectabl e em ssions nmust be included. Because this NSPS and
EG have found collection systens to be feasible, nost |andfill
em ssions are considered coll ectable for PSD purposes. The
EPA estimates that approximately 70 percent of NMOC em tted by
MSW Il andfills is VOC as presented in the menorandum
"Estimating the percentage of non-VOC constituents in
Muni ci pal Solid Waste Landfill Nonmet hane O gani ¢ Conpound
Em ssions" (Docket No. A-88-09, ItemNo. 11-B-39). If the VOC
em ssion rate exceeds 250 tons/yr in attainnent areas or the
maj or source threshold in nonattainment areas (from 100 down
to 10 tons/yr, depending on the severity of the nonattai nment
area), then the landfill constitutes a major source and is
subject to the PSD or nonattai nnent area provisions regardl ess
of its NMOC rate.
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2.16.3 Subtitle D Interface
Comment: Two commenters (IV-D-7, [IV-D-26 and | V-F-6)
expressed concern for the cost, handling, and treatnent of gas

condensate, sonetines classified as a hazardous materi al,
resulting fromgas collection and energy recovery systens.

One comrenter (I1V-D-7) requested that the EPA keep in mnd the
out cone of having all future subtitle D Ilandfills regul ated
partly as subtitle C (hazardous waste) landfills because the
requi red gas collection systemw || produce gas condensate.
Anot her comrenter (1V-D-26) suggested that gas condensates be
either specifically excluded fromor specifically included
under subtitle C

Response: The liquid fromgas condensate is only a
hazardous waste if it is tested and determ ned to be a
characteristic hazardous waste. A subtitle D landfill which
generates a hazardous waste would not becone a subtitle C
landfill. However, the hazardous condensate woul d have to be
handl ed at an appropriate TSDF

Comment: One commenter (IV-D-15) wanted the EPA to
di scourage landfill siting in areas that already exhibit heavy
pollution or that would add to deforestation. The conmenter
further said that the siting of a landfill requiring the
removal of trees should be given an em ssions rating prior to
recei ving any waste because it has already degraded air
quality by renoving trees, whereas the siting of a landfill on
| and already void of trees could be given a zero em ssions
rating.

Response: These regulations apply to air em ssions from
landfills. The siting of landfills is covered by RCRA
subpart D, part 258, finalized on October 9, 1991
(56 FR 50978).

2. 17 STATE PROGRAM SUBM TTALS

Comment: One commenter (IV-D-17) indicated that the

requirenent to submt a State programfor inplenenting the EG
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to the EPA by the ninth nonth after pronul gati on was not
reasonabl e because of the lack of revenues and resources
needed to develop and inplenent a regul atory program such as
this in such a short tine period.

Response: The 9-nonth interval is mandated by
section 111(d) of the CAA and has been previously
incorporated into the NSPS/ EG programin 40 CFR 60. 23.

Comment: One industry comenter (IV-D27) recomrended
that the EPA develop a standard formfor Tier 1 calculations.
Two commenters (I1V-D-27 and I V-F-5, IV-F-4) requested that the
EPA provi de gui dance and oversight to the States in
i npl enmenting the proposed regul ations, especially in the areas
of the Tiers and system design. The comenters were concerned
that alternative designs would be difficult to get approved by
revi ew personnel .

One commenter (1V-D-51) requested clarification of the
regul ated pollutant for the collection of fees under the air
permt programrequired by the CAA. In particular, the
coment er requested specification of whether only NMOC, or al
landfill em ssions, are required to pay the air em ssions fee.

Response: The EPA has devel oped a conputer program
avai l abl e on disk, to performthe Tier Calculations. The
conputer programcalled the Landfill Air Em ssions Estimation
Model (or LAEEM, can be obtained fromNTIS, (703) 487-4650.
Gover nnment Agencies can al so acquire the programfromthe CTC,
(919) 541-0800 within ESD of OAQPS. The program can al so be
down- | oaded fromthe OAQPS CTC bulletin board system (919)
541-5742. The bulletin board system operator can be reached
at (919) 541-5384. The conputer programwas revised and w ||
be avail abl e when the regul ati ons are pronul gat ed.

The EPA will publish guidance materials to assist in the
i npl enentation of and conpliance with these NSPS and EG An
enabl i ng docunent focusing on assisting the agencies who w ||
be responsible for inplementing the regulations wll be
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avai |l abl e soon after the regul ati ons becone final. These
materials would al so be useful to landfill owners and
operators. Additional enabling materials may al so be
available in the future to provide guidance to |andfill owners
and operators conplying with the NSPS and EG  The enabli ng
docunents may include forns for conpleting the cal cul ations
for Tiers 1, 2, and 3 to assist the landfill owner/operator
and the inplenenting agency.

Alternative collection and control system design pl ans
are allowed under 8§ 60.752 and require a denonstration to the
Adm ni strator's satisfaction of the equival ency of the
alternative provisions to the criteria in 8 60.759. The rule
has been changed since proposal to renpbve the prescriptive
design specifications in 8 60.759 and to require site-specific
design plans for active collection systens that neet the
criteriain 8 63.759 as well as those that do not. Thus, any
design wll require approval, and unique designs wll not be
di scour aged.

The recently promulgated Title V programincl udes
provisions for the collection of fees fromall sources of CAA
pollutants. This fee assessnent was nmandated by the CAA
amendnents of 1990 in order to provide relief to States in
conplying with CAA-nmandated activities.

2.18 POLI CY | SSUES
2.18.1 Consideration of Mthane
Comment: Four comrenters requested that nethane

em ssions be considered to sonme degree in the devel opnent of
the NSPS and EG One comenter (IV-D 24) contended that

met hane reductions shoul d have been considered directly in the
sel ection of BDT because of nethane's global climte change

i npacts, which the commenter considered a public welfare
effect warranting attention under section 111 of the CAA. The
comment er recommended using nonetary values for COy and

met hane established by several utility regulatory bodies in
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the sel ection process, noting that not to do so would be to
arbitrarily assign nethane's harnful effects a value of zero.
The commenter reported that Massachusetts has assigned net hane
a value of $220/ton for simlar kinds of analyses.

The commenter presented a brief history of the grow ng
expertise on global climte change and the current view of the
potential for climte change. Additionally, the conmenter
presented a range of strategies fromvarious national and
i nternational bodies to address the issue. The commenter
i ncluded a quote fromthe Bush Adm nistration's Nati onal
Energy Strategy which |isted the proposed regul ati ons as
recent U.S. activities ained at reduci ng greenhouse gas
em ssions. The commenter concluded that clear scientific
consensus exi sts about the severity of the inpact of
gr eenhouse gases and gl obal clinmate change. The comrenter
di sagreed with the EPA's decision that the uncertainty as to
the rate and magni tude of possible clinmte change was a reason
not to regul ate nethane. The comrenter argued that the EPA
had i nappropriately not considered recent NOAA experinments
indicating that the role of nethane in global clinate change
has been understated by approximately 25 percent. The
commenter cited a paper which proposed that "MsSWI andfill
met hane reduction is one of the potentially nost econom cal
ways to...reduce greenhouse gas problens..."

Anot her comrenter (IV-F-6) recomrended that the contro
of landfill em ssions should be based on nethane, which would
all ow for establishing tax credits for recovery equi pnment,
force utilities to pay a reasonable price for alternative
energy, and allow for a nmethane recovery tradeable credit
systemto be devel oped.

One industry commenter (1V-D 27) supported the Agency's
deci sion not to consider nethane reduction directly in the
sel ection of BDT, noting, however, that the nethane reductions
occurring indirectly fromthe proposal are significant. The
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commenter said that the EPAis currently investigating nmethane
reduction, and will be in a better position to determne if
additional control of MSWIlandfills is warranted after these

i nvestigations are conpl et ed.

Anot her commenter (1V-D-29) wanted only the ancillary
benefits of nethane to be considered since NMOC are the real
focus of the proposed regul ation.

Two comrenters (I1V-D-26, 1V-D-33) wanted a separate
nmet hane standard to be devel oped to nore conpl etely address
the health and environnmental effects of nmethane. One of these
comenters (1V-D-26) stated that a nethane standard woul d help
to control both the individual and aggregate effects of
met hane fromlandfills and help to address concerns such as
gl obal warm ng. Another commenter (IV-D-33) argued that NMOC
are not an adequate surrogate for nethane em ssions and that
met hane nerits its own standard according to section 111 of
the CAA, which states that standards be established for
sources which may endanger public health or welfare. The
commenter cited several reasons nethane poses a danger to
humans and to the environnent, including nethane's role in
gl obal warm ng, ability to form ozone in the troposphere,
ability to explode and emt odors, ability to transport toxic
NMOC to the air and landfill surface, and negative effects on
soil and vegetation. The commenter suggested using the sane
tier system approach for determ ning when controls need to be
applied that is used for NMOC under the proposed regul ation.
The commenter advised the EPA to disregard the scientific
uncertainties associated with the effects of nethane on gl obal
warm ng and to fornul ate a separate nethane standard to the
final regul ation.

Response: In setting standards and EG which refl ect BDT
under section 111 of the CAA, the EPA considered reductions of
NMOC directly and net hane reductions as an ancillary benefit.
The NMOC was sel ected as a surrogate for MSW I andfill
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em ssions because NMOC contains the landfill air pollutants
posi ng nore concern, due to their adverse health and welfare
effects. In addition, reducing NMOC concentrations in LFG
will significantly reduce the anounts of methane contained in
LFG It is estimated that the NSPS will reduce nethane
em ssions by 3.9 mllion Mg on a NPV basis and the EG w | |
reduce net hane em ssions by 47 mllion My on a NPV basis. The
U S dimte Change Action Plan, released in Cctober 1993,
contains a series of actions to reduce em ssions of nethane
fromlandfills and ot her sources. The Oimte Change Action
Plan fornms the cornerstone of the U S. National Action Plan
requi red by the Framework Convention on Cinmate Change, which
the U S. signed in 1992. The EPA actions to reduce em ssions
of met hane and ot her greenhouse gases will be guided by the
directives contained in the Action Plan. Therefore, the EPA
mai ntai ns that no separate BDT for nmethane is needed at this
tinme.

Met hane reductions have been quantified and consi dered as
an ancillary benefit of NMOC reductions within these
regul ations. Furthernore, the nationw de inpacts anal ysis was
revised for the final regulations to incorporate the economc
effects of the use of conbustion devices that achieve energy
recovery to conply with the standards. Since the feasibility
of energy recovery is dependent on nethane, incorporating
energy recovery into the national inpacts analysis does
i ncrease the influence of nmethane on the selection of the
final NSPS and EG The use of energy recovery did not change
the final decision, however, because on a national basis it
was not nore cost effective than flares. See section 2.18.2
for a discussion of this decision. The details of the revised
anal ysis are presented under section 1.3.2, "Revisions to the
Model i ng Met hodol ogy” in chapter 1 of this docunent. The EPA
has devel oped a Landfill Methane Qutreach Programto | ower
barriers to landfill gas energy recovery and to encourage nore
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wi despread utilization of landfill gas as an energy source.
I nformation regardi ng the program can be obtained by calling
the Landfill CQutreach Program Hotline at (202) 233-9042.

Comment: One commenter (IV-D-17) felt the regul ation
shoul d focus on reduci ng net hane em ssions from | arger
landfills while encouraging reuse, recycling, and conposting
in order to reduce nmethane em ssions fromsmaller MW
landfills.

Response: These regul ations focus on large emtters, and
al t hough these are often larger landfills, sone smaller NSW
landfills may warrant control based on NMOC em ssion rates.
These regul ati ons, although based on NMOC em ssions, w |
achi eve significant reductions in nethane em ssions. The EPA
IS encouraging the use of source reduction nethods such as
reuse, recycling and conposting through various prograns, and
such prograns are being adopted at the State | evel as part of
an overall waste reduction strategy. Because of the
variability of econom c inpacts resulting from source
reduction activities, the EPA considers the State and | ocal
| evel the appropriate place to nake decisions on recycling and
conposting at this tinme. See the report, "The Solid Waste
D | emma: An Agenda for Action," (EPA/530-SW89-019;

February 1988) for a nore thorough di scussion of the EPA' s
overall solid waste policy. As discussed in the preanble to
the final RCRA regulation (56 FR 50978; COctober 9, 1991), the
EPA has begun a nunber of initiatives to expand recycling
efforts, including: market studies, federal recycling
procurenent gui delines, the devel opnment of training materials
for State and | ocal recycling coordinators, publications
(1.e., conposting), and the establishnment of a National
Recycling Institute. The institute is conprised of business
and industry representatives and wll address recycling

I ssues.
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2.18.2 Consideration of Enerqy Recoveryl3

Comment: One commenter (IV-L-3) contended that the cost
anal ysis did not consider that many areas of the country have
strict air regulations which would require air em ssion
control equipnment to be installed on an energy recovery
system rendering an energy recovery project uneconomn cal .

Response: The cost analysis estinated the cost of
installing flares at all landfills above the design capacity
and em ssion rate cutoff, as well as the cost of energy
recovery devices. There are many factors that play a role in
the use of energy recovery that were not considered in the
nati onw de inpacts analysis because of limted resources and
because the inpact of many of these factors cannot be
accurately quantified. The selection of energy recovery is a
site-specific econom c decision, and therefore, the EPA will
not mandate energy recovery within these standards. An owner
or operator will have to consider whether applicable rules
wi Il render an energy recovery project uneconomcal for their
particular landfill.

Comment: One commenter (IV-D-24) asserted that the EPA
shoul d attri bute sone value to energy recovery in the
selection of the emssion rate cutoff. The commenter argued
that not to give energy recovery a value is to arbitrarily
assune it wll have no cost inpact. The commenter further
recommended that sonme specific provisions addressing energy
recovery (e.g., requirenments to performfeasibility studies if
control is required) be included in the final regul ations.

Two commenters (1V-D-21, 1V-D 33) suggested that energy
recovery technol ogi es al so be defined as BDT, and at the very
| east that additional | anguage be added to the regulation and
guideline to strongly endorse and encourage energy recovery.
One comenter (1V-D-21) further suggested that the cost
anal ysis be revised to incorporate the role of energy
recovery.
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Several commenters wanted energy recovery to be pronoted
through this NSPS in sone form Three comenters (1V-D 18,
| V-D- 20, |V-D-50) supported sone formof the "Energy Recovery
Option 2" discussed in the proposal preanble. Two of these
commenters (IV-D-20, |V-D-50) suggested elimnation of the
public neeting provisions requirement. One of these
commenters (IV-D-20) clained Option 1 fails to explore energy
recovery or to encourage pollution prevention at MSW
landfills. The commenter supported a nodified Option 2 which
woul d require landfill operators to exam ne pollution
prevention cost-effectiveness in hopes of conpelling all MW
landfills to consider energy recovery systens. The commenter
recommended i ncluding an energy recovery analysis with the
permt application as an alternative. The comenter stated
that publicly-owned landfills may overl ook the benefits of
energy recovery in order to save noney now i nstead of
investing in the future.

The second comrenter (I1V-D-50) also supported Option 2,
provi ded that the public hearing was elim nated, but cautioned
that any specific energy recovery requirenent could result in
a relatively inefficient, higher cost energy conversion
technol ogy replacing a nore efficient, |ower cost energy
technology (i.e., natural gas-fired generation).

Anot her commenter (1V-D 33) suggested that a conbination

of energy recovery OQptions Il and Il be adopted. The
commenter recommended that landfill operators perform energy
recovery potential analyses as required in Option |1l and that

they be required to install an energy recovery systemif the
anal ysis produces at |east the potential for the owner to
break even. The commenter suggested that if the analysis is
found to be conflicting, the analysis should be discussed at a
public neeting to see whether installation of an energy
recovery system should be required. The comrenter asserted
that energy recovery would offset control costs, decrease

2-190

kl k- 85\ 04



fossil fuel use, and reduce gl obal warm ng and acid rain
effects. The commenter noted that many |andfills already have
gas collection infrastructures in place to aid in energy
recovery and they urged the EPA to consider these factors in
the cost eval uation of energy recovery.

One commenter (1V-D26) expressed support for the EPA s
sel ection of Energy Recovery Option I. The commenter agreed
with the EPA that energy recovery can be a financial risk due
to the variability of markets for gas use, the difficulty of
predicting reliable gas production rates, and discrimnation
agai nst the use of LFG by utilities. The comenter urged the
EPA to pursue energy recovery by review ng State and Feder al
tax |l aws and regul ati ons, and by expandi ng net hane recovery
"credit systens."

One industry commenter (1V-D 27) supported the Agency's
decision to | eave the eval uation of energy recovery up to the
owners and operators of each site, and not to consider the
cost inpacts of energy recovery in selecting the |evel of the
st andar d.

One comrenter (I1V-D-50) asserted that inportant topics
such as systemavailability and reliability and backup flare
systens for use during outages had been excluded fromthe
proposal BID discussion of energy recovery. The commenter
di sagreed with the EPA's turbine operation estinmte and noted
that LFGis very highly corrosive with a high potential to
contam nate | ubricants. The commenter did, however, support
the requirenment of the analysis, noting that if energy
recovery is economc, it should proceed under |ocal |aws and
regul ati ons.

O her comenters suggested energy recovery shoul d be
encour aged through tax incentives (lIV-D11), ease of
permtting (I1V-D-19), requiring utilities to purchase
recovered energy at retail prices (I1V-D- 11, 1V-D 36) or
conpliance extensions for MSWlandfills with energy recovery
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systens in place (1V-D-43). One of these comenters (1V-D43)
said the proposed regulation (which requires a gas collection
systemthat reduces NMOC by 98 percent) acts to di scourage gas
m ning as an energy recovery option. The commenter suggested
that the regul ation be anended to include a nore flexible
guideline for those landfills wth gas recovery systens. The
comenter al so suggested that landfills that enpl oy gas
control systens which recover the gas for use should be given
a less stringent air em ssions reduction standard.

In response to the EPA's request for comments regarding
i ncorporating climte change considerations in the cost
anal ysi s and proposals, one comrenter (IV-D21) recomrended
t hat the EPA include nethane and CO» em ssions reductions
obt ai ned t hrough energy recovery under the regul ati on and
gui deline. Another commenter (1V-D19) indicated that sone
formof incentive for energy recovery in the regul ati ons woul d
be advantageous. Still another comrenter (IV-D-17) supported
t he eval uation of nmethane collection for energy recovery.

Anot her commenter (I1V-D-29), stated that the EPA was
correct in |leaving the decision to pursue energy recovery to
the owner or operator and not to include energy recovery in
t he BDT deci sion because of the difficulty in know ng how nmuch
LFG will be generated and whether a narket for it wll be
avai |l abl e.

One comrenter (I1V-D-17) indicated that EPA-funded
contracts should be awarded to research nmethods for renoving
CO from MW I andfills to have purer methane gas. Another
comenter (IV-D 19) suggested resource recovery facilities as
anot her viable form of energy recovery.

One comrenter (IV-D-21) was concerned about the quality
of gas leaving the landfill site for sale. The commenter
stated that untreated LFGin a pipeline could pose a human
health risk and that pipeline systens would be subject to
rigorous permtting and operational requirenents. The
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comenter also stated that not all LFGw Il have the necessary
properties for efficient conbustion. Because of these
concerns, the commenter reconmended that the EPA provide
guidelines on the gas quality necessary for LFGto be
transported in pipeline systens. At the very |least, the
commenter requested that the EPA require landfill owners and
operators to be subject to RCRA since they are hazardous waste
generators. The comrenter asserted that this woul d safeguard
natural gas conpani es and end-users.

Response: The EPA continues to consider that the use of
energy recovery should be a site-specific decision. Such a
deci sion should be made after the landfill owner or operator
considers the potential savings given the uncertainty and risk
for that particular landfill. Many variables cone into play
when consi dering energy recovery, such as gas market
fluctuations, gas production rates, and the quality of the
gas. For this reason, the EPA will not mandate energy
recovery within these standards. The use of resource recovery
facilities is a solid waste issue, and the focus of this
regulation is on air emssions fromlandfills.

The EPA is not requiring an energy recovery feasibility
anal ysi s because the EPA does not consider such an anal ysis
appropriate as part of an NSPS. The EPA still considers the
sel ection of energy recovery to be a site-specific econonmc
decision, rather than a pollution control decision wthin the
purvi ew of section 111 of the CAA. The EPA can, however,
pronote energy recovery by discussing it in the preanble and
showi ng its benefits by including the use of energy recovery
in the nationw de inpacts analysis. The potential for cost
savings via energy recovery for those landfills subject to
this regulation is discussed in section 1.3 of chapter 1 of
this docunent, and outreach efforts are described in
section 1.2.1.4 of chapter 1.
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The EPA decided to incorporate energy recovery in the
nati onw de i npacts anal ysis by addi ng an energy recovery
analysis to the original flare analysis upon which the
selection of BDT is based. For this second analysis, the
nati onw de i npacts analysis was nodified to sel ect the
| east-cost of three control options for each nodel landfill:
flares, I.C engines, or turbines.

It was determ ned that using energy recovery systens is
generally nore cost effective at larger landfills; however, on
a nationwi de basis energy recovery did not prove to be
significantly nore cost effective than flares. The reason for
this is that it was estimted that nost landfills using energy
recovery systens will do so in the absence of the regul ation,
and such landfills were not included in the nationw de inpacts
anal ysis. The revised nationw de inpacts are detailed in the
menor andum " Revi sed Nationw de | npacts for Devel opnent of
Regul atory Alternatives," June 4, 1993, (Docket No. A-88-09,
ltem No. IV-M7).

Comment: One commenter (IV-D-11) provided data on fuel
cell operation and stated that the regul ation should pronote
energy recovery by requiring that the nethane captured with
NMOC be used for electricity by using fuel cells (not
conbustion). Because fuel cells emt only low |evels of air
pol lutants, the commenter suggested that the fuel cell be
listed as BACT. The comrenter nmaintained that the proposed
standard shoul d require energy recovery equi pnent to neet air
em ssions standards conparable to those of SCAQVD
Regul ation 1110.2 and SCAQVD proposed regul ation 1135. The
commenter al so suggested that the regulations should require
t hat met hane be converted to el ectric power on governnent
| ands.

One commenter (I1V-G2) supported all comrents submtted
by Commenter 1V-D-11. The commenter agreed that the EPA s
regul ations should require that nethane collected in
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conjunction with the collection of NMOC not be conbusted, but
be used for electric power production. The conmenter
supported listing the fuel cell as BACT noting that this would
al l ow energy recovery at MSWlandfills in the nost efficient
and environnental ly safe manner.

Response: The use of fuel cells is currently being
i nvestigated by the AEERL of the EPA. Wiile this technol ogy
| ooks prom sing, the EPA's investigation will not be conpleted
intinme to evaluate whether fuel cells could be Iisted as BDT
within these regulations. As nore information becones
avai | abl e, however, an owner or operator could submt a
collection and control plan incorporating the use of fuel
cells. The EPA considers the selection of energy recovery to
be a site-specific econom c decision and will not mandate
energy recovery within these standards. The EPA encourages
t he use of energy recovery nethods, including fuel cells,
where it is feasible and cost-effective.

Comment: One commenter (IV-L-2) recommended that energy
recovery be required under the NSPS and that the offsetting of
utility em ssions by the generated energy be included in the
econom ¢ anal ysis of the NSPS.

The comenter (IV-L-2) included a figure show ng that
greenhouse gas em ssions are higher at a facility using energy
recovery conpared to a waste-to-energy facility and are higher
when no energy recovery is used. The commenter (IV-L-2) also
said the figure disregards the offsetting of em ssions from
utilities or other sources that would be reduced because of
energy recovery at landfills which can anbunt to a significant
abatenment of utility em ssions. The comrenter also referred
to Titles | and 1V as subjects of Congressional attention
regardi ng significant abatenent of utility em ssions.

Response: The EPA continues to consider the use of
energy recovery a site-specific decision, and wll not mandate
it within these standards. For further information on
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comments received on this subject in response to the proposed
rule and the EPA s response, see the nenorandum "Anal ysis on
Landfill Gas Utilization for the Soon-to-be Promul gated C ean
Air Act Regul ations for Minicipal Solid Waste Landfills,™
Septenber 14, 1993 (Docket No. A-88-09, Item No. |V-B-5).

Comment: One commenter (IV-L-7) disagreed with the
regulation's failure to credit the value of avoided
environnental externalities (reducing global warm ng, |ocal
air pollution problens, and dependance on foreign suppliers of
fuel) associated with energy recovery in the conparison
bet ween energy recovery and flaring. The commenter (IV-D-7)
conpared energy recovery and flaring, stating that energy
recovery avoids the need to use costly fossil fuel to produce
energy and does so w thout adding additional pollution to the
at nosphere. The comenter (lIV-D-7) contended that these
benefits can not be ignored and an em ssion standard shoul d be
judged by how well it prevents total pollution, not solely by
how cost effective it is to install a technology relative to
| ess effective alternatives. The comenter (IV-D-7) stated
that the EPA should require energy recovery so long as it is
cost effective when conpared to avoi ded energy and capacity
costs of the electric systemalong wth the associ ated
envi ronment al costs.

Response: There are many factors that play a role in the
use of energy recovery that were not considered in the
nati onw de i npacts analysis; sone are site specific while
ot hers, those nentioned by the cormenter, are national
factors. A nore rigorous review of these factors was not
performed because of limted resources and because the inpact
of many of these factors cannot be accurately quantifi ed.
However, the reduction in fuel usage at electric utilities was
reflected to varying degrees in the buy-back rates used in the
energy recovery nodeling. Also, the purpose of the | east cost
option in the nationw de inpacts analysis was to estimate the
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nunber of landfills that would potentially choose energy
recovery because of economi cs and then estinate nati onw de

i npacts based on the control devices predicted to be appli ed.
Requiring energy recovery as the control device is not
appropriate because it is a site-specific decision. There is
an elenment of risk that owners or operators take to use energy
recovery and it is not successful in all cases. Although
there are national benefits that may occur when a facility
uses energy recovery, it is not in the best interest of
landfill owners or operators, or the nation to require
facilities to use energy recovery and face the economc risk
of a nonproductive landfill. These decisions are better nade
on a site-specific basis. The NSPS em ssion limts in the
standard are based on use of BDT as required by section 111 of
the CAA. The owner or operator should have the flexibility to
use any control technique that can neet the specified control

| evels. Section 1.3 of this docunent estinmates sone of the
nati onal benefits of using energy recovery, such as reducing
the fuel used by utilities.

Comment: One commenter (IV-L-3) maintained that the cost
of a flaring system should have been included in the energy
recovery systemcost. The commenter (IV-L-3) stated that an
energy system does not operate for the full gas generation
life span and flares are needed at the begi nning and at the
end of landfill operation when gas generation is |lower. The
comenter (IV-L-3) stated that flares are needed as excess
flow control systenms. The commenter (IV-L-3) also stated that
flares are al so needed at | east 20 percent of the total
control tinme when gas production | evels decrease and energy
recovery systens are inefficient at partial |oads.

Response: The EPA agrees that energy recovery wll nost
i kely not be used throughout a landfill's gas generation
life; however, this assunption was nmade in order to sinplify
the anal ysis for the |east cost option. Therefore, the cost
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estimated for a landfill using energy recovery is
overestimted since it was assuned that energy recovery

equi pnent (I.C. engine or turbine) would be used fromthe
beginning to the end of the control period at the landfill.
In reality, as the comenter pointed out, a | ess costly flare
woul d nost |ikely be used at the beginning and the end of the
control period. The effect of this cost overestinmate is that
fewer landfills are estimated to use energy recovery than the
actual nunmber of landfills that could benefit from using
energy recovery if the control systemwas switched during the
control period of the landfill.

The flare system used at the beginning and the end of the
control period would al so be used as a backup in tinmes of |ow
gas flow and partial |loads to the energy recovery system and
in times when there is excess flow The overestimted cost
due to assumng that the landfill would use energy recovery
for the full control period is assuned simlar to the cost of
a back-up flare systemthroughout the control period with
energy recovery control devices.

Comment: One commenter (IV-L-3) supported the EPA's
attenpt to elimnate the bias of landfills that woul d devel op
gas to energy systens in the absence of the rule. However,
the comenter (IV-L-3) naintained that the data base stil
cont ai ned anonalies other than those specifically identified
by the EPA. The commenter (I1V-L-3) further stated that it is
inpossible to elimnate all biases and that future gas to
energy projects may be influenced by factors simlar to those
the EPA is attenpting to renove. For these reasons, the
comenter (IV-L-3) recomended that the data base not be
nodi fied and that it include all projects. The commenter
(I'V-L-3) stated that the increase of the energy buyback rate
in New Jersey, New York, and Pennsylvania brings in a
potential bias.
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The commenter (IV-L-3) stated that the EPA has del eted
California gas-to-energy projects in the data base to reduce
bias. The comenter (IV-L-3) stated that the bias is
attributed in part to 1SO No. 4 contracts from California
utilities in 1984 and 1985, creating a favorable energy sal es
base. The commenter (IV-L-3) contended that a nunber of
energy projects would have |likely proceeded even w thout the
contracts and the fact that the contracts were w thdrawn does
not necessarily indicate that the trend woul d not conti nue.

The comenter (IV-L-3) also stated that the EPA
attributes bias in California to the SCAQWD | andfill em ssion
rule. The comenter (IV-L-3) asserted that the effect of the
landfill em ssion rule is unclear because it falls within the
sane period that SO No. 4 were in effect. The commenter
(I'V-L-3) noted that 11 facilities inplenmented gas to energy
projects in a simlar nunber of years prior to either rule.

The comrenter (IV-L-3) concluded that deleting California
projects will reduce bias and that elimnating them may
introduce a new bias into the data base and nake it |ess
representative of future trends.

Response: The commenter has confused the analysis to
predi ct how many energy recovery projects will be in place in
the future in absence of the rule (138 landfills; as described
in the menorandumentitled "Landfill Rule Energy Recovery Cost
Anal ysi s, Decenber 16, 1992, Docket No. A-88-09, Item
No. 1V-M2) with the deletion of the landfills estimated to
use energy recovery in absence of the rule fromthe |andfill
data base. The attenpt to elimnate bias discussed by the
commenter was actually done in two anal yses; however, the
commenter confuses it as being one analysis. The intent was
to elimnate the bias of landfills that woul d devel op energy
recovery systens in absence of the rule fromthe landfill data
base. See the nmenorandum " Changes to the Municipal Solid
Waste Landfills Nationw de | npacts Program Since Proposal,"”
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April 28, 1993, (Docket No. A-88-09, ItemNo. IV-M3). In
order to obtain this goal, an analysis had to be perfornmed to
determ ne how many |l andfills woul d devel op the energy recovery
systens in absence of the rule. |In this analysis the National
trends in landfill energy recovery were reviewed. The EPA
determned that, in order to use the trends as a predictor of
the future, bias had to be elimnated for special projects in
California, such as 1SO No. 4 and the SCAQWD rule. The energy
recovery projects associated with SO No. 4 were deleted from
this analysis as a reasonable estimate for the bias from both
| SO No. 4 and the SCAQWD rul e, because sone of the |1SO

proj ects woul d have been devel oped anyway. The increase in
ener gy buyback rates in New Jersey, New York, and

Pennsyl vani a, nmentioned by the commenter, does not introduce a
bi as because these rates will fluctuate over tine as they did
inthe timeframe used to predict the future energy recovery
projects. Also the increased buyback rates will continue to
affect future energy recovery projects. This analysis
concluded that a yearly average of 138 landfills would apply
energy recovery in the absence of an NSPS.

As a separate step, because 138 landfills would apply
energy recovery in the absence of the rule, the 138 nost
profitable landfills in the data base were renoved fromthe
analysis to estimate the national cost and em ssion reduction
i npacts. As explained in a previous response, it would be
i naccurate to attribute costs and em ssion reductions for
these landfills to the rule.

Comment: In regards to the analysis to determne the
nunber of gas to energy sites in the future, one commenter
(I'V-L-3) asserted that a few operators of many landfills
dom nate gas to energy projects and could be viewed to bias
the data base. The commenter (1V-L-3) maintained that
60 percent of all landfill gas is recovered for energy
pur poses by just three operators. The comrenter (I V-L-3)
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stated that the |arge operators achieve a | arge econony of
scal e because of their size and expenditures with vendors and
servi ce conpani es.

Response: The commenter inplies that there is a bias due
to landfill owners or operators that have devel oped a | arge
econony of scale for energy recovery equi pnent and service,
and that this bias affects the analysis used to determ ne the
nunber of landfills that would use energy recovery in the
absence of the standard. |If there is such a bias, the nunber
of landfills predicted to install energy recovery in absence
of the standard woul d be overesti mated and the current
nati onw de i npacts woul d be underestimated. On the other
hand, if inreality fewer owners and operators woul d devel op
energy recovery systens in the absence of the standard, then
nore energy recovery systenms woul d be devel oped because of the
standard and the cost-effectiveness of the standard woul d be
lower. In this scenario, the current nationw de inpacts would
be overesti mat ed.

Since the cost information for energy recovery operations
was obtai ned from several sources, the |likelihood of either
scenari o has been mnimzed. |In other words, the cost
estimates were based on cost data associated with operators of
many |landfills as well as operators of few landfills. Since
the operators that maintain the najority of energy recovery
systens al so own a greater nunber of landfills, it can be
assuned that these operators will continue to devel op nore
energy recovery systens at their other landfills than small er
landfill operators. Therefore, bias in the nunber of
landfills installing energy recovery and the nationw de
i npacts should be m nim zed.

2.18.3 Consideration of Materials Separation

Comment: Two commenters (IV-D-18, |1V-D 33) supported the
inclusion of materials separation in the NSPS. One comenter
(I'V-D-33) stated that reducing the anount of waste |andfill ed,
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especially organic wastes, would decrease LFG em ssi ons.
However, materials such as glass, netal, and plastics, which
contribute less to gas em ssions, nmay be better regul ated
under RCRA. Six commenters (IV-D-19, IV-D-22, |V-D 26

| V-D-27, 1V-D-29, 1V-D-39) agreed with the EPA s deci sion not
to include such provisions. Seven comenters (IV-D 25,
|V-D-26 and | V-F-6, IV-D-27, IV-D-29, I1V-D-34, 1V-D-39 and

| V-F-3, 1V-D-50) noted that RCRA was the proper authority for
such requirenents. One of these commenters (IV-D-27) included
the argunents it had prepared in opposition to proposed

mat eri al s separation provisions for MAC s.

One comrenter (1V-D- 26) suggested that the EPA wait for
t he RCRA reauthorization before proposing any type of
muni ci pal landfill materials separation requirenent. The
commenter reconmended that the EPA take into consideration the
wi despread changes a national materials separation regul ation
w Il cause to the econony and the industrial sector. In
addition, the commenter urged the EPA only to consider the
issue of materials separation as it relates to landfill air
em ssions, and to explore ways to nmanage nonhazardous solid
waste in a nore conprehensive way.

One commenter (1V-D-19) stated that sonme net hod of
segregating toxic substances (such as batteries) in the waste
stream needed to be inplenented. A second comrenter
(I'v-D-12), representing a trade association, stated that
80 percent of |ead produced in the US. is used in |lead-acid
batteries and that 90 percent of these batteries are recycl ed.
A third coomenter (I1V-D17) recommended the eval uation of
reuse and recycling progranms. Another comrenter (IV-D 39)
stated that there are no data that they are aware of that
quantify em ssion reductions afforded by a naterials
separation and renoval requirenent.

Response: The EPA continues to consider RCRA the
appropriate regulatory framework for nmaterial separation. The
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final RCRA preanble identified an array of initiatives
desi gned to expand recycling efforts (56 FR 50980;
Cctober 9, 1991). These initiatives include market studies,
federal recycling procurenent guidelines, the devel opnent of
training mterials for State and | ocal recycling coordinators,
publ i cations, and the establishnment of a National Recycling
I nstitute.
2.19 M SCELLANEQUS

Comment: One commenter (IV-D-9) requested that the EPA
forma technical advisory group to assist in the witing of
"nore realistic" regulations. The commenter reported that
such groups are being used successfully in Florida.

Response: | n devel opi ng the proposed standards, the EPA
wor ked closely with organi zati ons such as NSWA, SWANA,
SCAQVD, WWMA, BFI and ot her government and industry
representatives. Information regarding neetings and
correspondence with these participants is docunented in the
docket (A-88-09). The proposed regulation is the result of
t he know edge, expertise and data provided to the EPA by those
organi zations directly affected by the standards. Comments on
t he proposed standards submitted by these groups and ot her
comenters have been carefully considered and the EPA has nade
appropriate changes to the final regulations. Therefore, the
EPA believes the regulation is realistic and has not forned a
techni cal advisory group for use in witing these regul ations.

Comment: One commenter (IV-D-9) was in agreenment with
all the public hearing comments. The commenter stated that
there are major problens in all areas of the draft regul ation:
cost/benefit, health risk, field managenent of mgration and
surface em ssions versus enpirical nodeling, design
specifications versus perfornmance standards, operational
requi renents, and ot her aspects.

Response: The EPA response to specific coments fromthe
public hearing are provided in section 2.2.1 on health
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concerns, section 2.8.3 for discussion of the cost-benefit
anal ysis, sections 2.10 and 2.11 for nodeling issues, 2.12 for
desi gn specifications, and 2.13 for operational standards.
Comment: Five commenters (IV-D-1, 1V-D 13, |1V-D 15,
| V-D-40, |1V-D-57) requested that the conment period be
extended an additional 30 to 90 days to allow tinme for
addi tional comments on the proposed regul ation.
Response: The typical coment period for an EPA
rul emeki ng i nvol ving conpl ex subjects under the CAA is
60 days. The Adm nistrator determ ned that a | onger comment
peri od was not necessary, but stated that the EPA would
consider all coments received in a tinely manner.
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3.0 ECONOM C | MPACTS

Thi s chapter eval uates the econom c inpacts of the
8111(d) CGuidelines and 8111(b) Standards under the Clean Air
Act (CAA) that EPA has proposed for closed/existing and new
landfills. W have reviewed and nmade changes in our analysis
since the original draft report, "Econom c |npact Analysis of
Air Em ssions Controls on Miunicipal Solid Waste Landfills”
subm tted Novenber 1989.

The following topics are addressed in this chapter:

I waste generation and disposal as it is now practiced,

I requirenents of pronul gati on and recor dkeepi ng;

characteristics and control periods of affected
landfills under present assunptions and engi neering
nodel s;

net present value (NPV) of enterprise costs and the
costs per negagram (My) and per househol d;

costs to society (annualized and net present val ue);

em ssi ons reductions and cost effectiveness; and

summary of anal ysis, conparison of final rule options
wi th proposed rul e options, and concl usi ons.
I n addressing these topics, we have revised sone of the
under| yi ng assunpti ons concerning quantities of waste to give
better estimates of the waste flow going to landfills.
| npacts conputed for the proposed rule options analysis were
estimated based on data reported in the Ofice of Solid Waste
(CSW Landfill Survey.2? The 1986 waste flow going to
landfills reported in the survey was a particularly inportant
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variable in determ ning conpliance costs and em ssion
reductions. However, using the OSWlandfill data to anal yze
i npacts under the proposed rule options posed two probl ens.
First, sone landfills reported their waste acceptance rate in
cubi ¢ yards, thereby creating a conversion problemfrom cubic
yards to tons. W had to assune a density factor for cubic
yards of waste accepted by these landfills to standardi ze

t hese values to tons of waste |landfilled. The second
difficulty involved differences between the reported

hi storical acceptance rates (pre-1986) and the 1986 accept ance
rate. The resolution of these problens for the anal ysis of
the proposed rule resulted in a total nunicipal solid waste
(MBW acceptance rate that was a substantial overesti mate of
t he nati onal MSWgeneration. For the analysis of the final
rule options, we conputed inpacts using a revised (| ower)
estimate of the landfill acceptance rate.

In addition, several changes were nmade to the engi neering
nodel to give better estimates of the costs of the proposed
regul ation. W also incorporated these changes into the
econom ¢ i npacts analysis of the final rule options. The
foll ow ng sections discuss the results fromthe revised nodel s
and cost cal cul ati ons.

3.1 OVERVI EW OF MUNI Cl PAL SOLI D WASTE MANAGEMENT
3.1.1 Waste Ceneration
MSWis generated as a by-product of consunption and

production. Generated waste is collected and transported to a
centralized location. After collection, MSWis either
directly landfilled, incinerated in a nunicipal waste
conbustor, or sent to a centralized recycling facility. Most
recycling and conbustion residues are also sent to landfills.

MSW managenment uses two types of landfills: hazardous
waste landfills that receive both hazardous and nonhazardous
wastes and sanitary landfills. Sanitary landfills receive
nonhazar dous wastes fromresidential, commercial, and

3-2

kl k- 85\ 04



i ndustrial sources and small anmounts of hazardous waste
generated by small quantity generators. |In this report, we
are concerned with sanitary landfills.

EPA's Ofice of Air Quality Planning and Standards is
devel oping air em ssions for closed/existing landfills under
8111(d) and new nunicipal landfills under 8111(b) of the CAA. 3
The CAA regulations wll Iimt air em ssions of nonnethane
organi ¢ conpounds (NMOC), air toxics, odors, carbon dioxide,
met hane, and ot her expl osive gases fromlandfills. The
regulation will require the active collection and di sposal of
air em ssions.

3.1.2 Waste Disposal

Waste is disposed in sanitary landfills through a
three-step process that includes

I spreading collected waste into thin layers in the
landfill,

conpacting the layers into the small est practical
vol une, and

covering the conpacted waste with soil on a daily
basi s. *

After waste is deposited in the landfill, it inmediately
begi ns to decay, producing several gaseous by-products in the
process. Landfill waste digestive processes are aerobic
(1.e., they occur in the presence of free oxygen) until nearly
all the oxygen in the waste is consuned. Waste deconposition
then changes to an anaerobic process (i.e., a process that
occurs in the absence of free oxygen). Gases produced by
deconposition mgrate through landfilled waste and di sperse
into the atnosphere unless em ssion controls are inplenented.

Met hane gas generated by MSWis a greenhouse gas. It is
not addressed in this report because it is not a volatile
or gani ¢ conpound (VOC) precursor and is not considered
hazardous to human health in the same manner as a carci nogen.
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Met hane is counted in the benefit-cost analysis, but the

i npetus for the proposed guidelines and standards was VOCs and
hazardous air pollutants (HAPs). Therefore, we will only

addr ess nonnet hane organi ¢ conpound (NMOC) generation in this
report. These conmpounds are VOC precursors or HAPs.

Throughout this report, we discuss both new and
cl osed/existing landfills. New landfills are assuned to be
exactly like conparable landfills that closed during the tinme
period of this study. For the purposes of this study, we
assuned that, for every landfill that closed during the tine
period, one exactly like it opened.

As Figure 3-1 illustrates, NMOC generation begins slowy
as soon as waste is deposited in landfills and increases over
several years. Gas generation continues for an extended
period of tinme after landfills are closed and then begins to
taper off. Em ssion controls are required when NMOC em ssi ons
reach a specified cutoff level. Controls must remain
operational until gas em ssions decline again to the cutoff
| evel as gas production tapers off.
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Figure 3-1. Affected nodel landfill: Length of control
period under three stringency |evels.
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The control option discussed in this report is flares
(conmbustion wi thout energy recovery). W assuned all affected
landfills choose to control their em ssions in this manner,
al t hough we expect many, if not nost, of them would choose
control options that have sone sort of energy recovery feature
to offset the costs of controlling em ssions. This assunption
overestimtes the actual costs of the regulatory alternatives
because the flare option assunes there are no offsetting
revenues. The flare option is, therefore, the nost
conservative assunption
3.1.3 Requirenents of Alternatives for Pronul gation

The requirenments of alternatives for pronul gation of the
regul ation consist of a size cutoff, an em ssions cutoff, and
recordkeeping requirenents. Landfills affected by the
regul ation are those with 1 mllion or nore negagrans of
permtted capacity. Landfills below that size cutoff are not
expected to be subject to em ssions control requirenents.

In this report, EPA has evaluated three potenti al
em ssions cutoff levels: 50, 75, and 100 My per year of NMOCs.
"Affected landfills" are those neeting the em ssions cutoff

| evels either in pre- or post-closure periods. In the nost
stringent alternative, EPAwll require em ssions controls on
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all landfills emtting 50 My of NMOCs per year. Less
stringent alternatives require controls at 75 My and 100 My
per year levels, respectively. H gh em ssions cutoff |evels
mean that nore landfill-generated gas can be rel eased before
em ssion controls nmust be installed and mai ntai ned.

3.2 CHARACTERI STI CS OF AFFECTED LANDFI LLS

3.2.1 Design Capacity

Design capacity refers to the anmount of waste that
landfills are designed to accommbdate per year. Landfills
affected by the regul ations vary considerably by design
capacity. Significantly fewer landfills are projected to be
affected in the final rule option than were projected in the
proposed rule option (see conclusions). Since 1989, a
permtted design capacity cutoff [imt of 1 mllion My per
year has been instituted, and certain engineering paraneters
and assunptions have been revised, resulting in a nmuch smaller
af fected popul ati on (see Appendi x A).

O the 7,437 landfills subject to 8111(d) Cuidelines,
between 4 and 8 percent woul d be affected dependi ng on the
stringency level. As nentioned above, the three possible
stringency | evels exam ned are rel eases of 50, 75, and 100 My
NMOC per year. |If the nost stringent 50 My per year
alternative were selected, 572 existing and closed landfills
woul d be affected. |If the 75 My per year cutoff were
sel ected, 415 landfills would be affected while only 305
exi sting and closed landfills would be affected if the 100 My
per year cutoff were selected (see Table 3-1).
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The 8111(b) Standards apply to landfills constructed and
opened after the regulation takes effect. In this study, we
assunmed these new landfills replace other landfills that
closed. Specifically, we assuned that every landfill that
closes after 1992 is replaced by an identical landfill serving
the sane area. Recycling and pollution prevention efforts may
cause reduced |l ocal requirenments for landfill space while
i ncreasing and shifting popul ations may increase needs. W
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realize that our assunption concerning new |landfills may not
hold true in every case.

New | andfills would al so be subject to the regul ation.
O the approximately 944 new | andfills nationw de, 89 would be
affected by the flare option if the nost stringent 50 My per
year alternative were selected. |If the 75 My per year cutoff
were selected, 56 landfills would be affected while only 33
landfills would be affected if the 100 My per year cutoff were
sel ected (see Table 3-2).
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Tables 3-1 and 3-2 also show affected landfills
di stributed according to design capacity. |In both
cl osed/ exi sting and new categories, the greatest nunber of
affected landfills are those with the small est design capacity
(accepting 5 My per year of waste). At the 50 My per year
| evel, 66 percent of the affected closed/existing landfills
are in the smallest size category. At the 75 My per year
| evel, 61 percent are below this size; 53 percent are this
size at the 100 My per year level. O new landfills, 82
percent are in the smallest size category (accepting 5 My
per year of waste) at the 50 |level, 82 percent at the 75
| evel, and 76 percent at the 100 My per year |evel.

Under all stringency levels, closed and existing private
landfills constitute a slightly |larger percentage of affected
landfills than was the case before the size cutoff was
instituted (27 to 34 percent versus 22 to 31 percent). O the
total closed/existing landfills, 104 are private at the 100
| evel, 121 are private at the 75 level, and 154 are private at
the nost stringent em ssion cutoff level, 50 My/yr. Privately
held affected new |l andfills are small er percentages of the
total affected landfills at the 75 and 100 My per year |evels
and about the sane at the 50 My per year level. At the 50 My
| evel of stringency, 20 of the affected new landfills are
privately owned (Appendix A and Table 3-2), 10 at the 75
| evel, and 6 at the 100 My/yr level. As previously stated,
landfills expected to have the greatest difficulty paying for
NMOC controls are those that are privately owned and al ready

3-13

kl k- 85\ 04



closed. As shown in Table 3-1, at both the 50 and 75 My/yr
stringency levels, 4 percent of the affected landfills are in
this category while 5 percent of the affected landfills are
cl osed and privately owned at the 100 | evel.
3.2.2 Control Periods for Affected Landfills

Landfills wll be required to operate em ssions controls
as long as their em ssions exceed the selected cutoff |evel.
| ndi vi dual affected landfills will reach the sel ected
em ssions cutoff level in different years, depending on waste
deposited. Simlarly, the nunber of years that em ssions wll
exceed the cutoff level wll vary fromlandfill to landfill;
therefore, the year that controls may be renoved wll also
vary. The |onger em ssions nust be controlled, the greater
the conpliance costs and the greater the econom c inpacts of
the regul ation (see Figure 3-1).
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period for

3-3 and 3-4 present the length of control
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closed/existing landfills and for new landfills, respectively.
Aver age |l engths of control periods do not vary significantly
across stringency levels in either table. However, the
distributions of landfills by length of control period do vary
widely fromless than 25 years to greater than 150 years.
However, at all stringency levels, half to three-quarters of
the landfills have control periods of 50 years or |ess.

The ease with which landfills will be able to recapture
costs of installing and operating controls will decrease after
each landfill closes. Until that tinme, the landfill may
increase its user fees to offset sonme of its increased costs.
After closure, landfill owners nust find sonme other way of
rai sing revenues. Public landfill owners may raise taxes.
Private landfills can only rai se revenues through increased
user fees while they are still operating and accepti ng MSW

Thus, the shorter the length of tine between the start of
controls and landfill closure, the greater the financial
burden of a given control on a landfill especially if it is
privately owned.
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3.2.3 Control Periods Prior to d osure
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periods prior to

3-5 and 3-6 show the | ength of control
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closure for existing and new landfills respectively. Existing
landfills average 19.7 years of control prior to closure at
the 50 stringency level, 19.3 years at the 75 level, and 21
years at the 100 level. New landfills average 12.1 years at
the 50 level, 11.5 years at the 75 level, and 12.7 years at
the 100 | evel.

Landfills wth the shortest periods of control before
closure ( 5 years) are those with the greatest economc
i npacts under the regul ati on because they have the shortest
time to recover control costs by raising user fees. Affected
existing landfills in this category represent 20, 28, and 15
percent of the total affected at the 50, 75, and 100 My per
year levels, respectively. Affected newlandfills in the 5
years category are 28, 34, and 29 percent at the three
respective control levels (see Table 3-6).
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3-7 shows that affected private existing landfills average
23.9, 25.4, and 27.5 years of control period prior to closing
at the three stringency levels. O this subset of existing
landfills that are presunmed to be the nost severely affected
by the regul ation, 17 percent have a control period prior to
closure of 5 years at the 50 stringency |level, 21 percent are
in this category at the 75 level, and 11 percent at the 100
| evel .
3.3 | MPACTS OF THE REGULATI ON

We anal yzed the econom c inpacts of the regulation on
existing and new landfills. Measures of these inpacts include
enterprise costs (the costs to each facility), social costs
(the costs to society), recordkeeping costs, and em ssions
reducti ons and cost effectiveness.
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3.3.1 Enterprise Costs
In this discussion of enterprise costs, we address the
fol | ow ng:

NPV of enterprise costs,

annual i zed enterprise costs,

costs per My of waste and costs per househol d, and
recor dkeepi ng costs.

3.3.1.1 NPV of Enterprise Costs. One neasure of the
cost of conplying with the regulatory alternatives under
consideration is the NPV of enterprise costs. This neasure is
conput ed by discounting the flow of capital and operating
costs to arrive at a neasure of the current value of the costs
that will be incurred throughout the control periods of the
various landfills. Because nost landfills will begin and end
controls at different tinmes, using an NPV neasure of costs is
an appropriate way to conpare costs between |andfills.
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3-8 presents NPV of enterprise costs for closed/existing
landfills. The interest rates faced by public owners of
landfills differ fromthose faced by private owners, so we

di scounted the stream of capital and operating costs using a
different discounted rate for each ownership group. W

di scounted the capital and operating conpliance costs incurred
by public landfill owners using a 4 percent rate, and we

di scounted costs incurred by private landfill owners to their
NPV using an 8 percent rate. Table 3-8 presents these costs,
along with a distribution of the nunber of affected landfills
in several enterprise cost categories for each of the three
stringency |evels.

The maxi mum NPV of enterprise costs incurred by any
closed/existing landfill is $50.3 mllion under the 50 My
stringency level, $50.1 mllion under the 75 My stringency
| evel, and $49.8 million under the 100 My stringency |evel.

When sumred across all landfills affected by controls under
each stringency |level, the national total NPV of enterprise
costs ranges from $1.37 billion under the 100 My stringency

level to $2.10 billion under the 50 My stringency |evel.
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NPV of enterprise costs varies fromless than $500, 000 to
nore than $10 million at all stringency levels. At the 50 My
NMOC/ yr | evel, 63 percent have an NPV of $3 million or |ess
while 57 percent and 48 percent of the landfills at the 75
| evel and 100 | evel, respectively, fall in this category.
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3-9 presents NPV of enterprise costs for affected new
landfills. As shown in the table, 89 new |landfills affected
by the 50 My I evel of control have total enterprise costs of
$212 million, while the 56 new landfills affected by the 75 My
| evel of stringency have an aggregate NPV of enterprise costs
of $150 million, and the 33 new landfills affected by the 100
My stringency |evel have aggregate NPV of enterprise costs of
$114 million. Wile the aggregate NPV of enterprise costs are
hi ghest at the 50 My stringency |level, the average NPV
enterprise cost per facility for this level, $2.39 mllion, is
| ower than for the other two stringency |evels because so nmany
nmore landfills with |lower costs are affected by the 50 My
stringency level. At the 75 My stringency |level, the average
NPV enterprise cost per new facility is $2.68 mllion, while
t he average NPV enterprise cost per facility is $3.44 mllion
at the 100 My stringency |evel.

The frequency distribution of affected new |landfills by
NPV of enterprise costs in Table 3-9 indicates that a higher
proportion of affected landfills under the nore stringent
control alternatives experience a relatively | ow NPV of
enterprise costs. For exanple, under the 50 My stringency
| evel, 31 percent of affected facilities have an NPV of
enterprise costs of $1 mllion or less. Under the 75 My
stringency level, 24 percent have a NPV of enterprise costs of
$1 mllion or less, and only 23 percent have a NPV of
enterprise costs of $1 million or |ess under the 100 My
stringency | evel.

3.3.1.2 Annualized Enterprise Costs. The annualized
enterprise control cost per Mg of MSWand the annualized cost
per household for affected existing landfills are based on
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each landfill’s NPV of enterprise costs. These costs are
annual i zed using the follow ng fornul a:

Annual i zed NPV of = NPV (enterprise costs)
Enterprise Costs (1 - (1)) /r)

where r is the interest rate and t is tine.

The interest rate and the length of time over which costs
are annual i zed depend on the ownership of the landfill. As
expl ai ned previously, publicly owned landfills are annualized
using a 4 percent interest rate over the tine period during
which controls will be in place. Privately owed landfills,
on the other hand, will not be able to recapture their
conpliance costs after they stop accepting MSW The
enterprise costs for privately owned landfills, therefore, are
annual i zed over the period from 1993 until the landfill
cl oses, using an 8 percent interest rate.

3.3.1.3 Cost per My of MSW To conpute the annualized
enterprise cost per Mg of MSWfor affected existing landfills,
t he annual i zed cost was divided by the quantity of waste
accepted by the landfill in 1986.2 One neasure of the average
annual i zed cost per My of waste accepted is the national
annual i zed cost per My of MSW which is conmputed for each
stringency |l evel by summ ng the annualized enterprise costs
for all the affected landfills at that |evel, and then
dividing by the summed quantities of waste accepted by all the
affected landfills in 1986. The national annualized costs per
My of MSWpresented in Table

@ As noted in Section 3.3, the historical annual average anmount of MSWaccepted by the landfill
is substituted for the quantity of MSWreceived in 1986 for sone |andfills.
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3-10 range from $1.22 per My at the 100 My stringency |evel
to $1.27 per My at the 50 My | evel. Although these nunbers
are greater than those reported in the proposed rule option,
they are not radically different and do not vary significantly
across stringency |evels.
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Tabl e 3-10 al so contains a frequency distribution of
affected landfills by annualized cost per My of MSW accepted
in 1986. At the 50 My stringency |evel, about 40 percent of
landfills experience annualized costs of $1.25 per My or |ess.
The maxi mum annual i zed cost at this |evel of stringency,
however, is $8 per Myj. At the 75 My stringency |level the
maxi mum annual i zed cost falls to $7 per My of MBW and the
proportion of landfills that experience costs of $1.25 per My
or less increases to 45 percent. Finally, at the 100 My
stringency level, 44 percent of affected landfills experience
annual i zed costs per My of MSWof $1.25 or |less, and the
maxi mum annual i zed cost experience is only $6 per M.

Privately Owmed O osed/Existing Landfills. The
enterprise costs for privately owned landfills were annuali zed
over a period beginning in 1992 and endi ng when the | andfill
closes. Privately owned |landfills can only recapture their
costs through increased user fees while they are stil
accepting MSW The shorter the period of tinme between 1992

and the year the landfill closes, therefore, the greater the
potential burden of a particular anpbunt of control costs on
the landfill’s owners. Tables
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3-11 and 3-12 give the sane information as Table 3-10, but
for privately owned |landfills that have 5 or fewer years unti
closure to 10 years until closure, respectively. Table 3-11
shows that the national annualized enterprise cost per My of
MSW accepted for private landfills with 5 years or |ess until
closure is nore than three tinmes the national annualized costs
for all affected landfills at each stringency |evel.
Specifically, at the 100 My stringency |level, the national
annual i zed enterprise cost is at the 100 My stringency |evel,
t he national annualized enterprise cost is $5.42 per My of
MBW it is $4.20 per My of MSWat the 75 My level, and it is
$4.79 per Mg at the 50 My stringency level. At the 75 My
stringency |level, 83 percent of the 12 affected landfills that
are expected to close before 1998 experience annualized costs
bet ween $3.00 and $10. 00 per My of MSW
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For private landfills closing between 1998 and 2002, unit
control costs are not nearly as high as the unit control costs
of private landfills closing before 1998 (see Table 3-12).

The national average neasure is $1.79 per My of MSWat the 50
My stringency |level, $1.75 per My of MSWat the 75 My
stringency level, and only $1.62 per My at the 100 My
stringency level. At the 100 My stringency level, only four
landfills affected are expected to cl ose between 5 and 10
years after 1993, and these landfills incur costs |ess than
$1.62 per Mg of MSBW At the 75 My stringency level, only four
affected landfills are expected to cl ose between 1998 and
2002, and these landfills experience annualized enterprise
costs between $1.25 per My and 3.00 per Mgj. At the 50 My
level, four landfills are expected to cl ose between 1998 and
2002, with annualized costs between $1.25 per My and $3. 00 per

M.

New Landfills. The national annualized enterprise cost
per Mg of MSWfor new landfills, presented in Table 3-13, is
$0.62 at the 50 level. At the 75 level, the enterprise
control cost per My is $0.58, and the cost per My at the 100
level is $0.59. Table
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3-13 also provides a frequency distribution of affected new
landfills by the annualized enterprise cost per Mgy of MSW
accepted. This distribution reveals that the higher the
stringency |level, the higher the proportion of affected
landfills incurring annualized costs greater than $1.00 per My
of MSW accepted. At the |least stringent 100 My cutoff |evel,
only 23 percent of the 33 affected landfills have costs of
$1. 00 per My or higher, and no affected landfill experiences
annual i zed costs exceeding $1.39 per My. At the 75 My
stringency |l evel, however, over 40 percent of the 56 affected
| andfills have annualized costs over $1.00 per My; at this
stringency |evel, the maxi mum annualized cost is $1.41 per My
of MBW Finally, at the nost stringent 50 My | evel, 36
percent of the 89 affected |andfills have annualized costs of
$1. 00 per My or higher, and the maxi num annual i zed cost is
$1. 44 per M.

3-47

kl k- 85\ 04



3.3.1.4 Cost per Household. This calculation attenpts
to assess the annualized cost that will be borne by househol ds
served by affected landfills. To conpute this neasure, the
annual i zed enterprise costs are divided by an estimted nunber
of househol ds served by the affected landfills. The national
annual i zed enterprise cost per household for each stringency
| evel is conmputed by summ ng the annualized enterprise costs
incurred by all affected landfills at that stringency |evel,
and then dividing by an estimate of the total nunber of
househol ds served by those landfills in 1986.
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3-14 presents the annualized enterprise cost per househol d
for affected existing landfills. The national annualized
enterprise cost ranges from $4.84 per household at the 100 My
stringency level to $5.02 per household at the 50 My
stringency level. At the internediate 75 My stringency |evel,
t he national annualized enterprise cost is $4.95 per
househol d.

The frequency distribution of affected |landfills by
annual i zed enterprise cost per household, also shown in Table
3-14, indicates that 23 percent of affected landfills at the

50 My stringency level will incur annualized enterprise costs
of $3.50 per household or less. At the 75 My stringency |evel,
24 percent of the affected landfills will incur annualized

costs of $3.50 or |ess per household. At the 100 My
stringency |level, 22 percent of the affected landfills
experi ence annualized costs of $3.50 or |ess per househol d.
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3-15 assesses the potential inpact of the regulatory

al ternatives on the households that will be served by new
landfills based on the annualized enterprise cost per
househol d. The national cost per household varies from $2. 32
at the 100 My stringency level to $2.30 at the 75 My
stringency level to $2.45 at the 50 My stringency |evel.

3.3.1.5 Recordkeeping Costs. All regulations inpose

adm ni strative and recordkeeping costs on affected facilities.
Al facilities, including those below the size cutoff, nust
file reports concerning the anmount of waste they accept. W

3-54

kl k- 85\ 04



3-55

kl k- 85\ 04



assunmed the mnimal reports done by facilities below the size
cutof f does not contribute significantly to the total
recordkeeping costs, so their costs are not included here.

For facilities that nust install controls, recordkeeping
costs include tracking quantities of waste received,
installing nonitoring devices and tracki ng em ssions |evels,
and issuing the appropriate reports to the regul ati ng agency.
This regulation would require many landfills to incur costs of
keeping track of the quantities of waste landfilled and the
guantities of em ssions generated whether they eventually
needed to install controls or not.

EPA has established a progressive Tier Systemfor
determ ning whether a particular facility is covered by the
regul ati on under review.® 1In essence, any facilities not
exenpted by the size cutoff have to ascertain by a series of
tests whether they nust install controls. |If testing
indicates a facility nust install controls at Tier 1,
additional reporting, testing, and recordkeepi ng requirenents
occur at Tier 2. If the facility nust still control em ssions
at Tier 2, additional requirements occur at Tier 3, and so on.
At each level, a facility may be exenpted fromcontrols and
further testing; however, it has already incurred the
recordkeeping costs at that |evel (see Table
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3-16).

EPA al so incurs recordkeeping costs in tracking and
monitoring facilities. Table 3-16 presents these record-
keepi ng costs as the agency cost. In the second half of this
table, the total cost per landfill excludes agency costs.

The tabl e presents the recordkeeping costs for the 100
My/ year stringency level only. The nunber of facilities that
must install controls is estimated to be 477 rather than 305
as stated in Table 3-1. The main reason for the difference is
that sonme landfills have already installed controls for a
variety of reasons. These landfills would incur no capital or
operating conpliance costs as a result of the regul ation, and,
therefore, would have only additional recordkeeping costs. W
al so assuned in Table 3-16 that all controlled facilities
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woul d incur all of the recordkeeping costs whereas, in
reality, that may not be necessary. Sone facilities,
correctly assum ng that they nust install controls, nay skip
directly to Tier 3.

Recor dkeepi ng costs are expected to be only about
3.5 percent of the total enterprise costs per landfill.
Therefore, they have been addressed separately and are not
included in the estimated i npacts presented in other sections
of this report.

3.3.2 Social Costs

Soci al costs are those costs borne by society as a whol e.
They i nclude investnent and consunption foregone in the
private sector by virtue of using private sector resources for
public purposes. This analysis presents an estimate of soci al
costs of the final rule for landfills. Note that these
estimates do not reflect the benefits to society resulting
froma change in air quality. W used social costs in our
estimates of cost effectiveness.

3.3.2.1 NPV of Social Costs. A neasure of the potenti al
cost to society of conplying with the regulatory alternatives
is the NPV of social costs. This neasure is conputed by first
annual i zing capital costs and then discounting the flow of
capital and operating costs. The resulting figure is a
measure of the present value of the costs that will be
i ncurred throughout the control periods for the various
landfills. A net present value neasure of costs is the
appropriate way to conpare costs between | andfills because
most landfills will begin and end controls at different tines.
The NPV of social costs presented bel ow are conputed using a 7
percent discount rate.

G osed/Existing Landfills. Wen summed across al
affected landfills under each stringency |evel, the national
total NPV of social costs ranges from $1.085 billion under the
100 My stringency level to $1.662 billion under the 50 My
stringency |level (see Table
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3-17). Although nore landfills are affected under the nore
stringent 50 My | evel than under
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the other two stringency levels, a larger proportion of
affected landfills incurs relatively | ower NPV of social costs
($3 million or less) under the 50 My | evel than under the

75 My level or the 100 My | evel. The nmean NPV of soci al
costs per affected landfill under the 100 My stringency, $3.56
mllion, exceeds the nmean NPV of social costs for the other
two stringency |evels.

kl k- 85\ 04 3-62



New Landfills. Table
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3-18 presents the NPV of social costs for affected new
landfills. Total social costs increase as the |evel of
stringency increases. At the nost stringent 50 My cutoff
| evel, the aggregate total NPV of social costs, $1.34 billion,
is about twice the aggregate total NPV of social costs at the
100 My level, $72 mllion. The aggregate total NPV of social
costs at the 75 My level, $95 mllion, lies between the cost
of the other stringency levels. The nunber of affected
landfills increases substantially as the stringency |evel
i ncreases, and the average NPV of social costs per |landfill
decreases as the level of stringency increases. The frequency
distribution in Table 3-18 shows that 96 percent of new
landfills have an NPV of 3 mllion or less at the 50 My/yr
| evel, while 93 percent have social costs of this size at the
75 |l evel and 88 percent at the 100 |evel.

3.3.2.2 Annualized Social Costs.

G osed/Existing Landfills. Annualizing the NPV of social
costs provides another neasure of the cost to society of the
regul atory alternatives under consideration. W annualized
the NPV of the social cost of each affected landfill over the
years from 1992 to the end of the landfill’s control period
using a 7 percent discount rate; then we sumed these
i ndi vi dual annual i zed values to get the total annualized
social cost. The resulting total annualized social cost for
affected closed and existing landfills for each stringency
| evel is the follow ng:

1 $128 million for the 50 My stringency |evel,
I $103 million for the 75 My stringency |evel, and
I $83 mllion for the 100 My stringency |evel.

3-65

kl k- 85\ 04



Thus, the annualized social cost of the 75 My stringency
| evel is 24 percent higher than the annualized social cost of
the 100 My stringency level. The annualized social cost of
the 50 My stringency level is 24 percent higher than the
annual i zed social cost for the 75 My stringency |evel.

New Landfills. The total annualized social cost for
affected new landfills for each stringency level is the
fol | ow ng:

$10 mllion for the 50 My stringency |evel,
$7 mllion for the 75 My stringency |level, and
$5 mllion for the 100 My stringency |evel.

As expected, the least stringent regulatory alternative
(the 100 My stringency level) has the | owest annualized soci al
cost, and the nost stringent regulatory alternative (the 50 My
stringency |l evel) has the highest annualized social cost.
3.3.3 Emssions Reduction and Cost Effectiveness

Al t hough we are considering the costs of conplying with
the 8111(d) and 111(b) final rule options, we nust also
consider the cost effectiveness of these alternatives. Cost
ef fectiveness i s neasured as the annualized conpliance cost
per My of reduction in the em ssion of NMXCs. W express
cost-effectiveness ratios as national figures. The sum of al
conpliance costs for all affected landfills is divided by the
sum of em ssions reductions for all affected landfills. In
addition, we calculated the increnental cost effectiveness or
the change in cost effectiveness as the stringency |evel
I ncreases.

3.3.3.1 Em ssions Reduction of C osed/Existing
Landfills. Table 3-19
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shows the em ssions reductions resulting fromthe three

regul atory alternatives under the flare option. Total

undi scount ed NMOC em ssions reductions range from4.4 mllion
My at the 100 My stringency level, to 4.8 mllion My at the
75 My stringency level, to 5.3 mllion Mg at the 50 My

stringency level. The em ssions reductions are spread over
the period of time during which the affected landfills are
using the flare em ssion controls. In order to
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conpare em ssions reductions with the costs from
Section 3.3.2.1, we discounted the NMOC em ssions reductions
using a 7 percent rate of discount. The discounted NMOC
em ssions reductions range from1l1l.2 mllion My at the 100 My
stringency level to 1.3 mllion My at the 75 My stringency
level to 1.4 mllion My at the 50 My stringency level. The
aver age di scounted NMOC emi ssion reduction decreases as the
stringency | evel increases, because the nunber of affected
landfills increases faster than the NMOC em ssions reductions.
Thus, the average NMOC em ssion reduction per affected
landfill is 3,873 Mg at the 100 stringency |level, 3,071 My at
the 75 My stringency level, and 2,381 My at the 50 My
stringency | evel.

Cost Effectiveness of O osed/Existing Landfills. W
conbi ned nmeasures of NMOC emi ssions reductions with the
di scounted NPV of social costs presented in Table 3-17 to
estimate the cost effectiveness of the flare option for
cl osed/existing landfills. At the top of Table
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3-20 is the national cost effectiveness of each stringency

| evel, conputed by dividing the aggregate NPV of total social
cost by the total discounted NMOC em ssions reduction. The
nati onal cost effectiveness of the flare option at the 100 My
stringency level is $918 per My of NMOC reduced. At the 75 My
stringency |level, the national cost effectiveness is $1,051
per My of NMOC reduced, and the national cost effectiveness is
$1, 220 per My of NMOC reduced at the npbst stringent 50 My

| evel .

The frequency distribution of affected |landfills by cost
ef fectiveness (Table 3-20) denonstrates that as the stringency
| evel decreases, an increasing proportion of landfills has a
cost effectiveness under $1,000 per My of NMOC reduced. At
the 50 My stringency |level, only 17 percent of affected
landfills have cost-effectiveness neasures that [ow, while 23
percent of affected landfills fall bel ow $1,000 per My of NMOC
at the 75 My stringency level. Finally, 32 percent of the
affected landfills have a cost effectiveness |ess than $1, 000
per Mg of NMOC at the 100 My stringency level. At the bottom
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of the table, increnental cost effectiveness neasures the
change in national cost effectiveness experienced as the
stringency level increases first from100 Mg to 75 My and then
from75 My to 50 My. As the stringency |level increases from
100 My to 75 My, the increnental cost effectiveness is $2,755
per My of NMOC reduced. Myving from75 My to 50 My results in
an increnental cost effectiveness of $3,655 per My of NMOC
reduced.
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Em ssi on Reduction of New Landfills. Table
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3-21 shows the em ssions reductions for new | andfills under
the flare control option. The first line shows the total

undi scount ed NMOC em ssions reductions at each stringency

| evel . These neasures, showi ng the total em ssions reductions
achi eved t hroughout the control period for all affected new
landfills, range fromO0.42 mllion My at the 100 My stringency
level, to 0.49 mllion My at the 75 My stringency level, to
0.58 mllion My at the 50 My stringency |evel.

The di scounted NMOC em ssion reduction, when summed
across all affected landfills, ranges fromO0.73 mllion My at
the 100 My stringency level to 0.82 mllion My at the 75 My
stringency level to 0.94 mllion My at the 50 My stringency
| evel .

The average di scounted NMOC em ssion reduction per
affected landfill is nmuch higher at the 100 My stringency
| evel than at the 50 My stringency |evel because the nunber of
affected landfills falls faster than di scounted NMOC reduction
as the stringency |evel decreases. At the 100 My stringency
| evel , the average di scounted NMOC em ssion reduction is 2,196
My of NMOC, nore than two tinmes the average di scounted NMOC
em ssion reduction per landfill at the 50 My stringency | evel
(1,060 My of NMOC). At the 75 My stringency |evel, the
aver age di scounted NMOC em ssion reduction, 1,455 My of NMOC
per affected landfill, falls between the average em ssion
reduction values of the other two stringency |levels. The
frequency distribution of affected new |andfills by discounted
NMOC em ssi on reduction shows that the proportion of landfills
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achieving relatively greater NMOC em ssi ons reduction
i ncreases as the stringency | evel decreases.

Cost Effectiveness of New Landfills. W can construct
cost-effectiveness neasures for affected new landfills by
conbi ning informati on about em ssion reductions (presented in
Table 3-21) for new landfills with informati on about the NPV
of social costs (Table 3-18). As presented in Table
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3-22 this value ranges from $997 per My of NMOC reduced at
the 100 My stringency level, to $1,160 per My of NMOC at the
75 My level, to $1,427 per Mg of NMOC at the 50 My stringency
I evel. The frequency distribution denonstrates that, as with
cl osed/existing landfills, the proportion of affected new
landfills having cost-effectiveness neasures | ess than $2, 000
per My of NMOC i ncreases as the degree of stringency
decreases. At the 50 My stringency |evel, only 28 percent of
landfills have a cost effectiveness under $2,000 per My of
NMOC, while at the 75 My stringency |evel, 38 percent have a
cost effectiveness of $2,000 per My or less. At the 100 My
stringency level, 65 percent of affected landfills have a cost
ef fectiveness under $2,000 per M.

The last line of Table 3-22 shows increnental cost
effectiveness for new landfills (i.e., the change in cost
ef fectiveness experienced as one noves fromthe 100 My
stringency level to the 75 My level, and then fromthe 75 My
stringency level to the 50 My stringency level). As the
stringency | evel decreases from100 My to 75 My, the
i ncremental cost effectiveness is 2,460 per My of NMOC
reduced. The increnental cost effectiveness of noving from
the 75 My stringency level to the 50 My stringency level is
3,184 per My of NMOC reduced.

Analysis of Distributional Inpacts. The Regul atory
Flexibility Analysis of 1980 requires Federal agencies to
determine if regulations will have a "significant economc
i npact on a substantial nunber of small entities.”" EPA
gui del i nes on determ ning whether a regulatory flexibility
analysis is required defines a "substantial nunber"” as 20
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percent of all affected entities. Neither the proposed rule
options nor the final rule options wll affect a substanti al
nunber of small entities under these guidelines.

Nevert hel ess, an analysis of the inpacts on househol ds and
government jurisdictions was perfornmed for the proposed rule
options. The cost per household and the cost per My conputed
for the final rule options are not significantly different
fromthose presented for the proposed rule. Consequently, a
revised distributional analysis is not warranted.

3.4 COSTS OF REGULATI ONS AFFECTI NG LANDFI LLS

Landfills and their close substitutes municipal waste
conbustors (MACs) are both subject to regulations that are in
the final stages of developnent. In particular, the mnunicipal
wast e conbustor regulation, which will regulate the
i nci neration of nunicipal solid wastes (MSW, increases the
costs of providing MAC services. The air pollution regulation
for landfills, analyzed in this report, is simlarly expected
to increase the costs of providing landfill services.

Because the regulations are still under devel opnent, we
do not know their final formor the exact costs that will be
associated wwth them However, we expect the MAC regul atory
costs to be higher than the landfill air em ssion costs.
Therefore, we expect the share of waste going to MACs to
decline and the share of waste going to landfills to rise.

Based on the expected relative magnitudes of the
conpliance costs of the two regul ations, the expected market
adjustnents resulting fromthe interaction of these
regul ations are illustrated in Figures 3-2 and 3-3. In each
figure, D, and S, show the demand and supply for the waste
di sposal service in the absence of the regulation. D, and S,
show t he demand and supply with the regulations in effect.

Demand and supply for MAC services is presented in
Figure 3-2. The supply curve, S;,, is expected to shift
upwards substantially to S, due to increased MAC regul atory
costs.
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Figure 3-2. Expected inpacts of costs of regulations on
muni ci pal waste conbustors.

Figure 3-3. Expected inpacts of costs of regul ations

3-80

kl k- 85\ 04



on sanitary landfills.
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This shift results in an increase in price (P, and a decrease
in quantity of MAC services (Q). Sanitary landfills (Figure
3-3) also are expected to experience a decrease in supply due
to the costs of air em ssion controls (S; to S,), but this
shift is expected to be smaller than that experienced by MACs
because the conpliance costs are thought to be lower. The
shift results in an increase in price (P?) and a corresponding
decrease in quantity of landfill services demanded (Q).

Demand for a good or service depends, anong other things,
on the prices for substitutes. MAC and sanitary |andfil
services are considered to be close substitutes. GCenerators
of MSWnmay choose to either landfill their solid waste or to
incinerate it. However, because of transportation costs,
| egal restrictions on shipnments of solid wastes, and the
geogr aphical distribution of MAC and sanitary | andfil
facilities, they are not perfect substitutes. Because t hey
are close substitutes, the increased prices described above
result in changes in demand for the substitute services. The
increased price of landfill services is expected to increase
t he demand for MAC services and vice versa. The increased
demand for MAC services (D, in Figure 3-2) results in another
increase in price and a small relative increase in quantity
(P; and Q). The increased price of MAC services results in
i ncreased demand for landfill services. This increased demand
wWill result in both higher prices and higher quantities for
landfill services (@ and P; in Figure 3-3).

Overall, both the MAC regul ations and the | andfil
regul ati ons increase the cost of disposing of MSW The
overall quantity of waste disposal is expected to decline,
ot her things being equal. Because the conpliance costs
associated wwth the MAC regul ati on are expected to be | arger
than the conpliance costs associated with the landfil
regul ations, the relative share of waste sent to MACs i s
expected to fall and the relative share of waste landfilled is
expected to increase. In the illustrations presented here,
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the absolute quantity of landfill services with both
regulations in effect is greater than it was at baseli ne.
Whet her the absolute quantity will in fact be greater or |ess
is an enpirical issue, but the share of waste being sent to
landfills shoul d increase.

3.5 SUMVARY AND CONCLUSI ONS

We focused our econom c analysis on the flare option for
controlling NMOC em ssions from cl osed/ exi sting and new
landfills. The flare option assunes that all affected
landfills will control NMOC em ssions using flares, which
overestimtes the actual cost of the regulatory alternatives
because sone landfills will choose a cheaper energy recovery
opti on.

As discussed in Section 3.1, two features of the
engi neering costing nodel are noteworthy for the economc
analysis. First, the nodel assunes that landfills that close
bet ween 1987 and 1997 are replaced by an identical |andfill
serving the sane area, even though recent evidence indicates
that the nunber of U S landfills is actually declining. The
nodel al so uses relatively high MSWacceptance rates, which
are inportant parameters in determ ning NMOC em ssions rates
and the cost of em ssions controls. These features lead to
overestimates of the nunber of affected landfills, conpliance
costs, and em ssions reductions.

In sunmary, the actual econom c inpacts of the §8111(d)
and 111(b) regulatory alternatives under consideration are
probably | ess than the econom c inpacts presented in this
chapter. Neverthel ess, our analysis of these regul atory
alternatives | eads to several specific conclusions:

! The regulatory alternatives will affect only a snal
fraction of the closed/existing and new |l andfills
(generally less than 10 percent), and nost of the
affected landfills are small (less than 5 mllion My
capacity).

The nunber of affected closed private landfills, which
have no way of generating revenues to cover conpliance
costs, is small under the flare option.
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The national NPV of enterprise costs decreases
substantially as the stringency | evel decreases under
both control options for affected cl osed/ existing and
new |l andfills, but the average enterprise cost rises as
the stringency | evel decreases.

The national annualized enterprise control cost per My
of MSWis below $1.30 per My for all stringency |evels
under the flare option for affected existing and new
landfills.

The costs of the regulatory alternatives are very | ow
for nost households--the majority of affected existing
| andfills have conpliance costs under $6.00 per
househol d per year and the majority of affected new
landfills have conpliance costs under $2.50 per
househol d per year.

Al t hough the national cost effectiveness of all the
stringency levels under the flare option is | ess than
$1,500 per My of NMOC emi ssions reduction, cost

ef fectiveness varies greatly anong affected |landfills--
much nore than is typical for EPA regul ations.

The regul atory alternatives under consideration for

cl osed/existing and new landfills will not affect a
substantial nunber of small entities, so a Regul atory
Flexibility Analysis is not required for either the
8111(d) or 111(b) rul emakings. Neverthel ess, the
anal ysis of the proposed rule options included a

di stributional analysis of the inpacts on affected
househol ds and governnent entities. The cost per
househol d and the cost per My conputed for the final
rule options are not significantly different fromthose
presented for the proposed rule. Consequently, a
revised distributional analysis is not warranted.

The social costs of the regulatory alternatives for
affected cl osed/existing and new |l andfills are very
sensitive to the discount rate because of the |ong
control periods under stringency levels for both the
flare and energy recovery control options.
In general, the econom c inpacts of the 8111(d) and
111(b) regulatory alternatives on househol ds and
muni ci palities are too small to significantly influence the
choi ce anong these alternatives. Privately owned landfills
that are already closed and nmust install em ssions controls
may be significantly affected by the regulatory alternatives
because they have no way of recovering their conpliance costs.
3-84

kl k- 85\ 04



However, very few closed, privately owned |andfills are
affected under any of the regulatory alternatives. The

control costs of the regulatory alternatives at affected
landfills will probably not lead to a significant shift in MSW
flows fromlandfills to nmunicipal waste conbustors. Finally,
all of the regulatory alternatives wll stinulate the adoption
of energy recovery technol ogies at affected |andfills.
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Tabl e 3-23

3- 86

kl k- 85\ 04



kl k- 85\ 04

TABLE 3-23.

SUMVARY OF DI FFERENCES BETWEEN THE PROPOSED RULE

AND FI NAL RULE OPTI ONS AT THE 100 MG PER YEAR

STRI NGENCY LEVEL

Enterprise Cost (9$):
cl osed/ exi sting

$3, 634, 000, 000

Proposed Rul e Final Rule
Cat egory Opti on Opti on
Nunmber of Affected Landfills:
cl osed/ exi sting 853 305
new 104 33
Aver age Control Period
(years): 66. 3 51.8
cl osed/ exi sting 59.6 38.6
new
Total NPV of Average
Enterprise Costs for Affected
Landfills ($/landfill):
cl osed/ exi sting $4, 260, 000 $4, 490, 000
new $3, 920, 000 $3, 440, 000
Annual i zed Control Cost per
Househol d ($ per househol d):
cl osed/ exi sti ng $4. 90 $4. 84
new $2.78 $2. 32
Nat i onal Em ssi ons Reductions
My NMOC per year):
cl osed/ exi sting 28, 600, 000 4, 396, 000
new 2, 330, 000 419, 000
Nat i onal Cost Effectiveness
($/ My NMOCO) @
cl osed/ exi sting $640 $918
new $1, 081 $997
Nat i onal NPV of Tot al

$1, 370, 000, 000

new $407, 000, 000 $114, 000, 000
Nati onal NPV of Total Soci al
Costs (9):
cl osed/ exi sting $7, 157, 000, 000 | %1, 085, 000, 000
new $896, 000, 000 $72, 000, 000
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conpares the estimated inpacts conputed for the proposed rule
and those conputed for the final rule. Note that the em ssion
cutoff | evels eval uated under the proposed rule option (25,
100, and 250 Mg NMOC) differ fromthose under the final rule
option (50, 75, and 100 Mgy NMOC). Since the 100 My stringency
level is the only one analyzed for both the proposed and final
rule options, it is the level presented and conpared in
Tabl e 3-23. Consequently, conparisons of the inpacts under
t he proposed and final options should be nade with the
under st andi ng that the stringency |evels evaluated are
different under the two anal yses. Four of the neasures
presented in Table 3-23 are particularly relevant for
conparison of inpacts under the two anal yses: nunber of
affected landfills, total conpliance cost, total em ssion
reduction, and cost effectiveness.

The estimated nunber of potentially affected landfills is
| oner under the final rule than the proposed rule. This
difference results fromthe revised waste fl ow estimates and
revi sed engi neering assunptions used to conpute inpacts for
final rule (see discussion in Section 3.1). Furthernore, the
size cutoff for landfills with an acceptance rate below 1
mllion My of MSW per year excludes sone landfills fromthe
anal ysis of inpacts under the final options that were affected
under the proposed rule. The difference in the nunber of
affected landfills results in differences in the estinmated
conpliance costs and the estimted em ssion reductions as
descri bed bel ow.

This anal ysis presents two neasures of total conpliance
costs: NPV of social costs and NPV of enterprise costs.
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Under both cost neasures the inpacts estimated for the final
rule are I ower than those estinmated for the proposed rule.
Enterprise costs are | ower because fewer landfills are

af fected under the final rule.

Social costs are lower for two reasons. As is true for
the estinmate of enterprise costs, social costs are | ower
because fewer landfills are affected under the final rule.
Second, the NPV of social costs under the final rule is
conput ed based on a 7 percent discount rate while the
correspondi ng neasure for the proposed rule was conputed using
a 3 percent discount rate. Using a higher discount rate
results in an NPV of social costs that is substantially |ower,
even on a per-landfill basis. W used a different discount
rate for our analysis of social costs under the final rule to
reflect recently revised OVMB gui dance on the appropriate
soci al discount rate.

Em ssion reductions are | ower under the final rule than
under the proposed rule. The difference in undiscounted
em ssion reductions is attributable to the difference in the
nunber of affected landfills. D scounted em ssion reductions
are lower under the final rule because fewer landfills are
affected and the discount rate used is higher.

Finally, cost effectiveness is conputed as the NPV of
soci al costs divided by the discounted em ssion reduction.
Because both costs and em ssion reductions are proportionately
| ower under the final options, cost effectiveness is not
significantly different.
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